





WE SWEAR TO YOU 


There is no fury like a fighting America. We 
are together in letting evil know our might. Al- 
ready a great addition is heading toward com- 
pletion as Bell Aircraft steps-up production of 
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the Bell Airacobra. There will be no delays as 
loyal workers sweat out thousands of cannon- 


carrying Airacobras. That is our task... we swear 


to you we'll do it. 


~~ BELL Aircraft 


CORPORATION 
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= PARKS AIR COLLEGE =a 


Since July, 1939, practically 100% of Parks Air College graduates 
have gone into work of strategic military importance, and today 
hundreds of Parks trained men are so engaged. Some are helping 
to engineer still better planes for our armed forces; some are instruct- 
ing Aviation Cadets on the ground and in the air, while still others 
are maintaining and supervising the maintenance of military flight 
equipment. More than 10% of Parks graduates are flying in the 
Air Corps or in the Naval Air Reserve. 


These men are particularly valuable to their country at War — 
because they have had the advantages of Parks leadership training. 


The training you receive at Parks not only gives you essential 
technical and mechanical skills, but provides you with a compre- 
hensive education in basic principles as well. As a Parks trained man 
you will be equipped to serve your country more effectively, more 
efficiently, in the production, maintenance, or actual flying of mili- 
tary aircraft, and, in addition, you will have a thorough preparation 
for a successful peacetime career after the War. 


Yes — you can prepare for War and yet prepare for Peace at 
Parks Air College. The Parks trained man not only serves his country. 
best today, but is in a position to rise to leadership during the great 
expansion of civil and commercial aviation which will follow the Peace. 


The coupon brings you complete information on each of Parks 
four courses and the 65-page Parks catalog. As entrance to Parks is 
restricted and selective, it will pay you to mail the coupon or a post 
card request at once. 


PARKS AIR COLLEGE 


East St. Louis, Illinois 










@ PARKS AIR COLLEGE was 
founded August 1, 1927. Has en- 
joyed full Federal approval longer 
than any other aviation school. 





Is ‘accredited in its Aeronautical 
Engineering School by the Illi- 
nois Superintendent of Public 
Instruction. 


Included in the Accredited Higher 
Institutions 1938, issued by the 
United States Office of Educa- 
tion, Federal Security Agency. 


Has a capacity enrollment of 325 
commercial aviation students, also 
detachments of U.S.A. Air Corps 
Aviation Cadets and Mechanics. 
Has its own airport with a school 
plant of 25 buildings devoted to 
school purposes entirely, also three 
fields of 568 acres, 155 acres, and 
160 acres for military flight 
training. 


Has a faculty of 102, each especi« 
ally qualified for his particular 
field of instruction. 


Open to high school graduates 





with a ranking in the upper twoe 





thirds of their classes, 
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PARKS AIR COLLEGE Section PA-4 
East St. Louis, Illinois 


Please send me details of four major 
courses in commercial aviation training, 





Name...... csescenaniiahanesingmesene a 


Address....... 





City ide ‘ State on 





























WITH THE EDITOR 


another one of those “where-the-hell- 

are-the-airplanes-in-this-war?” edi- 
torials when it dawned on us that it 
would take a half dozen columns this 
size to do a sensible job of it. Besides, 
so many authorities and would-be au- 
thorities already have sounded off on the 
subject that we don’t feel we should add 
to the din at this time. All we can justify 
saying is that we wrote in anticipation of 
Singapore, Crete, the Prince of Wales and 
Repulse, Pearl Harbor and the Philippines 
two years ago. Now that these terrible 
tragedies have come about, we can only 
hope the same mistakes won’t be repeated. 
American aircraft industries are turning 
out the world’s finest fighting planes at 
high speed. We pray they will be given 
a chance to show the world just how all- 
powerful air power really is. 

* * * 


W:: just were on the verge of writing 


F you have any notions that aircraft 

silhouettes and elaborate identification 
materials are so much gingerbread, well, 
stop helping our enemies and get to work. 
Silhouettes are a vitally important phase 
of modern aerial warfare. Pilots study 
them so that they can tell a plane of 
theirs from an enemy at a split-second 
glance. But, most important, civilians on 
the ground will have to bear much of 
the burden of quickly spotting enemy 
aircraft from their own, and reporting 
them to headquarters as fast as possible 
The ability to do an even passably ac- 
curate identification job rests solely on 
the spotter’s use of silhouettes for study 
and practice. Relatively few people 
even spotters—ever see enemy aircraft 
often enough or close enough to study 
them at their leisure. Silhouettes are their 
only source of information. So make it 
your business to study all silhouettes you 
can lay hands on—but be sure they are 
authentic and accurate. Every little curve 
means something, just as a slight varia- 
tion in the design of a fender may help 
you differentiate between a Ford and 
Chevrolet. 

* - * 

NYONE interested in seeing a madhouse 

without having to go to one licensed by 
the state, well, come on up and see us. We 
thought things hummed around deadline 
time before the war; now we know it 
was a Ladies’ Aid meeting compared to 
what it now is. We're writing this at al- 
most the very minute this issue must 
leave this office to go to press. Correc- 
tions and new additions arrived just this 
afternoon from Charles Stanton for his 
article on page 23. More material arrived 
this morning from Leonard Engel (page 

(Continued on page 113) 
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Aviation has JOBS for thousands but CAREERS only for trained men! 
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The tr d responsibility of aviation in America’s war 
effort has made it possible for thousands of men to obtain semi- 
skilled, single-phase jobs in the aircraft industry through cheap 
“quickie” courses. BUT—the only man who is ESSENTIAL to the 
industry is the man with the long-range training to fill any of the 
important supervisory positions to which he may be assigned. 
Only by such training can YOU be unquestionably designated as 
ESSENTIAL to vital war production—and continue to be essential 
to the industry through the readjustments that must follow when 
war production shifts back to peace time schedules. Only the 
Career man is essential to aviation! 

The executives who have made aviation THEIR career want 
only those men with the intelligence and sincerity to select avia- 
tion as a life work and to adequately prepare themselves for it 
by proper training. They know that the value of each man is 
largely determined by the ability and experience of those who 
train him for his career. And they know that Curtiss-Wright Tech- 
nical Institute graduates are—and for many years have been 
—precisely trained to fill the industry's exacting requirements. 

Located in the very center and a very important part of 
Southern California’s great aircraft industry, with its more than 
two billion dollars in unfilled orders, Curtiss-Wright Tec has come 
to be recognized as the nation’s leading institution for the training 
of Aeronautical Engineers and Master Mechanics. Mr. Donald 
Douglas, President of the great Douglas Aircraft Company, chose 
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this school for his own son’s training, which pointedly indicates 
the high standing Curtiss-Wright Tec has attained in the aircraft 
industry since its establishment in 1929. 


It is imperative that before you invest in a course of career 
training you determine what the returns will be on your invest- 
ment... for your choice of a school in which to take your train- 
ing will determine how much money you will make all the rest 
of your life. 

Curtiss-Wright Tec’s career training is carefully designed to 
do just one thing:—TO MAKE MONEY FOR YOU. so upon 
graduation you can be independent and self-supporting for life. 
Our thousands of successful graduates have proven that Curtiss- 
Wright Tec training gets results and always pays, since it trained 
them in advance for the highest position they could ever expect 
to occupy. It can do the same for you. 

This school has never guaranteed positions for its graduates, 
but practically every graduate has obtained immediate employ- 
ment and is advancing rapidly. The demand for our graduates 
far exceeds the supply, and we honestly believe that every student 
who enrolls here will be able to obtain, with our assistance, 
ummediate employment upon graduation. 

WARNING!—"Don't miss the boat.” The greatest opportunity 
in your lifetime exists today! There never was such an oppor- 
tunity in aviation for you; there may never be another. A position 
awaits you. Insure for yourself a steady income and independ- 
ence for life. DON’T FOLLOW—LEAD! Send in your enrollment 
before you “miss the boat.” 


Offering specialized and proven training in AERONAUTICAL ENGINEERING G MASTER MECHANICS 





MAIL TODAY DON'T DELAY 
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COMASTER AVIATION MECHANIC COURSE 
SPECIALIZED ENGINE COURSE 
OSPECIALIZED AIRPLANE COURSE 

O SPECIALIZED AIRCRAFT WELDING COURSE | 














[] POST GRADUATE AERONAUTICAL ENGINEERING COURSE 

7 SPECIALIZED AIRCRAFT SHEET METAL COURSE , 
] AERONAUTICAL DRAFTING COURSE. HOME STUDY | 
] AIRCRAFT BLUE PRINT READING COURSE. HOME STUDY lk 


| TECHNICAL KS, INSTITUTE 


GRAND CENTRAL AIR TERMINAL 1225 AIRWAY GLENDALE (LOS ANGELES) CALIF 
UNDER PERSONAL SUPERVISION OF MAJOR C. C. MOSELEY, OWNER, SINCE ITS ESTABLISHMENT IN 1923 
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Everyone Can Use 
this Handy OH MITE 
Ohm’s Law Calculator 


Solves any Ohm's Law Problem 





with one sefting of the slide... 


Simpie—easy to use. 
watts, amperes — quickly, 
quires no slide rule knowledge. All values 
are direct reading. Scales on two sides cover 
the — of currents, resistances, wattages 
and tages commonly used in electrical 


and radio work. Ideal 
for aircraft electrical and 

Only 10: radio engineers and me- 
chanics. 


to ie — ling 


Figures ohms, 
accurately. Re- 


Send Coupon Today! 





OHMITE MANUFACTURING CO. 
4952 Flournoy St., Chicago, U. S. A. 


A 


10c in Coin enclosed. Send Ohm’s Law Calcula 
PM. 00s center econsecossedecsséiscncns . 
ROGFOE. « cc ccccccccsccevccecccae WPerTr i. ore 
City one . cree BAS. ccccccceces , 
Flying—aApril *42 
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@ You'll smooth out 
jerky steering on the 
ground with a Uni- 
loy Interchangeable 
Steerable and Full- 
Swivel Tail Wheel 
assembly on your 
plane. That’ s because 
of the patented 
dampening action 
which helps absorb 
the jolts. his improved assembly also facili- 
tates moving the plane about the field and 
hangar. 

By adding Uniloy parts to a Standard Full- 
Swivel Assembly in service, you can e asily and 
economically convert it to an “Interchange- 
able Steerable.” 

Uniloy Tail Wheel Assemblies are standard 
equipment on most light aircraft. Details on 
request. 


"9 LANCASTER, NEW YORK 


DESIGNERS AND MANUFACTURERS 
OF SPECIAL EQUIPMENT FOR THE AIRCRAFT INDUSTRY 


SUPPLIERS TO THE U. S. ARMY AIR CORPS 











| 


FLYING 


April, 1942 





Thanks 
Sirs: 

I have just read my first copy of your 
great magazine obtainable since the war 
began. Englishmen are hard to please, 
but I can honestly state that my friends 
and I find it difficult to say which is the 
best, your own journal or the excellent 
English publications on aviation. 

If there is any one of your readers who 
has any back numbers he would like to 
send across (the Air Forces issue would 
be especially welcome) he would earn 
the sincere gratitude of an air-minded 
Britisher. 

I would also like to pass on the warm 
thanks of millions of Britishers for the 
splendid machines you Americans are 
sending here in ever increasing numbers 

. and the famous Eagle Squadrons of 
our Fighter Command. 

W. Pracnety 

“Alistair” 
Collin Road 
Taunton 
Somerset, England. 
Correction 
Sirs: 

We look forward to your magazine... 
each month, but wish to point out an 
error in the February issue. In the 
caption regarding Flight Sgt. Nowell you 
refer to him as Sgt. Nowell, when the 
photograph shows clearly the crown up- 
on his arm ... you inform your read- 
ers he has been decorated with the DFC 
with bar ... the DFC is only presented 
to commissioned officers and since Flight 
Sgt. Nowell is an NCO we think you 
mean the DFM and bar. 

Two SERGEANT OBSERVERS 
RAF Station 
Picton, Ontario, Canada. 
From Brazil 
Sirs: 

. Several years ago Brazil promul- 
gated a new Air Code... in an under- 
standable effort to promote its own com- 
mercial aviation, the Air Code contained 
a provision which restricted the piloting 
of aircraft to native-born Brazilian citi- 
zens ... It was thought by many people 
concerned that the intention was to ap- 
ply this provision to commercial aviation 
only .. . However, the legal department 
of the Air Ministry issued an opinion that 
the law applied to private as well as to 
commercial flying ...As the situation 
now stands, flying in any form without a 
National Department of Aeronautics’ li- 
cense is forbidden and the holding of 
such a license is limited strictly to na- 
tive-born Brazilian citizens. 

There are a number of Americans in 
Brazil such as myself, representatives of 
American business interests .. . who 
hold American private licenses and fly 
for both pleasure and business. To us, 
the application of such restrictions to 


private flying has little more justification 
than applying them to automobile driving 
. The situation is a little delicate in- 
asmuch as... under present circum- 
stances, neither Brazil nor the United 
States would be anxious to throw private 
uying wide open to the citizens of all 
countries. However, there is little reason 
why, in accordance with precedents es- 
tablished in other lines, reciprocal li- 
censing of citizens of the American repub- 
lics should not be permitted and en- 
couraged ... The United States has 
done much .. . to promote the growth of 
aviation in Brazil... 
GeorcEe N. Baupin 
Ingersoll-Rand S. §S, 
Rio de Janeiro, Brazil. 





Dilemma 
Sirs: 

. Iam enclosing a picture of myself 
and my Taylorcraft, taken December 28, 
1941, which I believe tells the complete 


poge 





story of private flying on the Pacific coast 
since December 8, 1941 . 


VERN WEST 
Alhambra, Cal. 
@ Perhaps Reader West can get his 
wings back with the help of the Civil 
Air Patrol.—Ed. 


Service 
Sirs: 

. With reference to “We Pilots Want 
Service” . you comment that you do 
not necessarily agree with Mr. Churchill’s 
views ...I1 agree with them entirely 

. If you do not ... it is probably due 
to the fact that you have not had as 
much experience in getting around the 
country in a lightplane as he, which is 
not any discredit to you or your opinions 
in the least . . . You have a great maga- 
zine and deserve a lot of credit . . . The 
Army issue was a masterpiece. 

SmitH H. Lapstey 
Tulsa, Okla. 
Recruits Needed 
Sirs: 

. One of the most important con- 
tributions of this agency to the war effort 
will be our recruiting and organizing of 
aviation mechanic-learners in the several 

(Continued on page 84) 
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ONLY 12 MONTHS TRAINING 
WINS *250 A MONTH POSITION 





This Training Can Do For You What 
It Is Doing For Hundreds Of Others! 


Why be satisfied with a $100 a month job, when there is big 
money for you in Aviation? California Flyers graduates are 
stepping directly into high salaried positions, many earning 
$200 to $250 per month and more to start. And further- 
more, it takes but a short period of training to duplicate the 
above illustrated success story—and hundreds more. You can 
follow Lewvern Mueller and become a Maintenance or Master 
Mechanic in 8 to 12 months—be Piloting for the Airlines or a 
Flight Instructor in 10 to 24 months, an Aeronautical Engineer 
in 14 months. With only 4 months of California Flyers proved 
training you can earn the ever increasing salaries being paid 
Production Mechanics and Aircraft Draftsmen. 

Aviation—most important of all National Defense projects 
needs and demands imore California Flyers trained men, is re- 
questing more than 20 times the number now enrolled. Serve 
your nation in its most vital industry—Aviation. (If you are of 
draft age—write California Flyers School of Aeronautics out- 
lining your individual situation. ) 

Do not accept wvapproved or job training when it costs no more to 
attend one of the nation’s oldest and most highly respected aeronautical 
schools—a school with the highest Government Approval in every divi- 
sion in which approval is extended—a school selected by the U.S. Army 
Air Corps to train its aviation mechanics, and by the CAA to train 
pilots—a school with shops and laboratories among the finest equipped 
in the nation—operating one of the countries’ largest, modern civilian 
training fleets—and located directly on the famous Los Angeles Airport, 
test field in the Nations Aviation Capital, the very center of America’s 
great aviation industry. Yes, California Flyers School of Aeronautics is 
one of the Nations Great Aviation Schools—Check with any authority— 
Send for your free Catalog and Vocational Guide today. 


Contractors to the United States Army Air Corps. 
Approved by the C. A.A. of the United States Govern- 
ment for Flight, Ground and Master Mechanics Courses 


“ 












Just off the press is California Flyers 
new 68-page Catalog and Vocational 
Guide. It tells you of today’s oppor 
tunities—gives you the answer to tow 
day’s vital aviation questions. It is 
complete, interesting and invaluable 
to you in planning your career. Write 
for it today. Learn how close you are 
to earning big money in the aviation 
industry. 


CALIFORNIA ELVERS.INC. 


SCHOOL OF AERONAUTICS 


* LEARN ABOUT THIS COMPLETE RANGE w 
OF PRACTICAL CAREER COURSES 

CALIFORNIA FLYERS, INC., School of Aeronautics, Bs 
Los Angeles Airport, Inglewood, Calif., Dept. PA-4 

Please send me your Catalog and Vocational Guide 
with complete information on training, tuition, liv- * 
ing conditions and employment opportunities. I am 
over 16 and interested in the subjects, checked: 


Aeronautical Engineering O Airline Piloting 0 
Production Mechanics (Aircraftsheet metal) Q Aircraft Drafting O 
Instrument and Radio Beam Fiying 0 Master Mechanics 0 

















Instrument Technician O a 

Name Age 

Address @ 
State 
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i the Birdmen's Perch 
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Say, 


Major Al Williams, alias 
Gulf Aviation Products Manager, Gulf Bidg., 


oer 


would one of our West Coast readers check on a rumor we’ve heard? Does the Army 
really send up a pursuit squadron each morning to patrol the wings of the B-19 and 
chase away any homesteaders who have staked cut claims during the night? 


Tattered Wing Tips,”’ 


Pittsburgh, Pa. 





FUNNYBONER DEPT. 

Some of you old-timers may rer 
this story. 
used to tell on himself: 


member 





This hot-shot was mal 
country demonstration of 
service ship one day when his passenger 
a Navy brass hat, suggested lunching 
his farm in Connecticut 


a brand -ne 


An hour later they'd picked up 
farm and the pilot looked nervously f« 
the field the Navy man had promise 
The brass hat pointed to a lawn size bit of 





grass with trees at both ends. Even after 
they'd souped down to 200 it didn’t look 
much bigger thanaten-cent handkerchief 


‘Hey! I can’t get in there!”’ 
pilot, indignantly. 

“Guess we'll have to eat elsewhere,’”’ the 
brass hat said, shrugging his shoulders. 
“But I’ve done it myself.” 


protested the 


That’s where the pilot got mad! No- 
body with grey hair could outfly him!— 
After four approaches he mushed in, 
clipping leaves from the trees with his tail- 
wheel. The trees at the far end of the field 
rushed at him as he used all the brake he 
dared. The prop was mere inches from a 
husky evergreen when the plane finally 
stopped. The test says unhitched his bel 
stumbled out onto the grass and swal- 
lowed his heart. ‘Say, are you sure you've 
set down here?”’ he blurted. 
“Certainly!” the BH answered. “In a 
Curtiss pusher, twenty five years ago 
Light dawned on the hot-shot as he 
compared the 30mph landing speed of 
the antique with the 70-odd mph at which 
they’d just landed in the service ship 
“And those trees?’’ he asked weakly 





me I guess they were just bushes 
laughed the Navy man. 


then 


It’s one a well-known test pilot 





THIS MONTH’S 
BRAIN TWISTER 


rhree planes simultane- Ca 
ously entered a bank C \v | 
of fog ten miles wide U| | 
The pl anes,a - 38,a PBY, 
and a Cub had speeds of 
i00 mph, 200 mph, and 
5 mph respectively How 
far into the fog did each 
ship fly? 
KNOW HOW 
TO KNOW 


“KNOW-HOW” 


We hear the phrase 


know how” more and 
more these days. We'd 
define “know-how” as an 


extra knack, a special sort 
of ingenuity turns 
out 215 training-plane en- 
gines a month from a fac- 
tory with a capacity of 
195, or cuts the time nec- 


that 


essary to shape a laminated Spruce wing 
spar from 24-man hours to 20 minutes flat. 

We don’t claim any corner on “‘know- 
how” at Gulf. But we do feel that we’ve 
got more than our share. An example is 
the way our research men just wouldn’t 
admit that ordinary refining methods made 
a lubricant efficient enough and depend- 
able enough for airplane engines. Refin- 


S @t7222272 


ing formulae to the contrary, they thought 
that there MUST be a way to make a 
better, safer oil. 

There was! 

They used pencils, paper, and slipsticks; 
they used the laboratories; they usea ‘ know- 
how." And they developed the special 
Alchlcr process which gets MORE of 
the carbon and sludge making impurities 
out of Gulfpride and makes it the better, 
safer oil they wanted. 





le ment the articles which 


THIS MONTH'S 
WHOPPER 


ou 


, I have read with amaze 
have 
appeared in your column 

I have accepted the truth of 
the findings of obviously 
sincere and honest pilots 
and explained their contra 
as from inade- 
quately standardized obser- 
vations 


dictions 


This field experience un- 
der conditions which elim- 
inate most of the observa- 
tion errors may interest you. 

On a cross-country flight 
in Florida 


my engine cut 
out. The ground beneath 
was covered with a heavy 


growth of palmetto and 
scrub pine and, directly un- 
der me, one of many brush 
fires. To prevent an explo- 
sion I started to pump the 
Gulf Aviation Gas from my 
tanks as I spiraled down for 
a forced landing. The first 
pint fell into the fire. The resulting rapid ox- 
idization of this unusual hydro-carbon 
created a thermal which carried me to 8,500’. 

Using sail-plane technique, I glided several 
miles to the next grass fire and repeated 
the operation, thus continuing to my destin- 
ation. Careful observation of the ground evi- 
denced the phenomenal heat released by the 
G.A.G. Otherwise impenetrable jungle was 
cleared by the complete burning of the heavy 
growth, including stumps and roots. 

The extreme speed of these G.A.G. 
actions, as predicted by theoretical physicists 
of space-time relations, even disturbed my 
normal time concept, for as I glided the 
native woodmen were already erecting fences 
and setting out gardens and groves of citrus 
trees. Now, on flying this same course, many 
of these isolated farms are seen to be the 
homes of happy people. 


Sincerely yours, 
“Doug” Moore 
St. Petersburg, Fla. 





Gulf Oil Corporation and Gulf 
Refining Company... makers of 
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SUPER Performance for the SUPER Cruiser 











LYCOMING “100” 
The Lycoming 0-235 four-cylinder, 
direct-drive, 100-horsepower engine 
powers the new Piper Super Cruiser 











Lycoming leadership in building engines for 


America’s training planes is important to Free literature on request for 50 to 175 h.p. hori- 
aa te mae. zontally opposed or 220 to 300 h.p. radial engines. 
civilian as well as military aviation. In the Write Dept. P42. Specify which literature desired. 


Piper Super Cruiser the 100 h.p. Lycoming 


horizontally opposed engine provides depend- 









able performance for pilot training, instru- 


ment instruction and Civil Air Patrol flying. 


Contractors to the U. S. Army and Navy 


THE TRAINING PLANE 
ENGINE OF TODAY... 


THE PRIVATE PLANE 
Sele) ii tem) i shite), Rabi lw NT Nile), Mise) ite) 7 vile), | ENGINE OF TOMORROW WILLIAMSPORT, PA. 
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FLYING April, 


This is no time for “arm-chair aviation!“ Your country calls YOU. You 
are the aviation-minded man—the man with the greatest understanding 
of all things aviation-wise. YOU can bring the most knowledge, the most 
ability, the most devoted energy ...to our nation’s heroic efforts to 
“Start ‘Em Flying” and “Keep ‘Em Flying.” 

You are the man who can fit best into the key jobs of aircraft engi- 
neering, production and maintenance ... into the work of creating the 
designs for our fighting planes ... or doing the more important types of 
mechanical and technical work... or supervising the work of others. 
You are the man who can advance to the responsible supervisory and 
executive posts of the great peace-time aviation industry ahead ... se- 
cure in a profitable, satisfying lifetime career. 

You are the man who can make BEST USE of the outstanding type of 
aeronautical training given by Aero Industries Technical Institute. Engi- 
neering ... aircraft production ... airplane and engine maint Weve 
whichever holds greatest interest for you... at Aero Tech you will get 
training that is best for you, best for your country... training in the 
ONLY aviation school under direct executive management of top-rank- 
ing aircraft industry executives. 


Get This FREE Booklet 


lt answers the many questions bound to be in your mind 
about how to serve your country best, and still plan a 
secure, successful future in aviation. will be in your 
hands only a few days after your request is received. 
For your free copy—and complete information on the 
type of aviation career and training that interests you 
most—send the coupon NOW. 
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[ cleco Sheetholders | 

save time by elimi- 
nating the use of 
nuts and bolts to 
hold skins together 
for riveting. 


[This Cleco riveter! " 
is one of the hun- — 
dreds of Cleco tools 

that speed airplane 
[fabrication. = 


* 


Z 
VERY major manufacturer of airplanes in the 
E United States uses one or more products of 
The Cleveland Pneumatic Tool Co. In landing gear 
equipment, Aerol Struts enjoy overwhelming 
preference throughout the industry. In airplane 
production, our extensive line of Cleco pneumatic 


tools, valves, fittings, and accessories, as well as 





























[Aerol Struts are] 


“ aq world-famous for| 


‘their ability to 
insure smooth, 
safe landings and| 


|take-offs. 5 


“as aa : \ 
P=, /PN\ATION PLany | 


USED BY YVG /- aan 


AMERICA 


Cleco sheetholders, help meet the nation’s cry 
for planes and still more planes. * This univer- 
sal use of Cleco products is not only a gratifying 
endorsement of our efforts. It is even more —a 
solemn responsibility in the successful completion 
of America’s wartime program. In the fulfill- 


ment of this great responsibility we shall not fail. 
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3734 East 78th Street ° Cleveland, Ohi 
CONTRACTORS TO THE UNITED STATES GOVERNMENT 


Aircraft Division . 


By happy coincidence the name Aerorce has the Same number of ietters 
as the glorious name “America!” But solely by choice Aeronca’s leader- 


ship has been attained with the same strict regard for principles that have 
made America the mainstay of civilization. 
As makers of America’s first and finest light plane, we of Aeronca have, 


from the start of the National Emergency, adopted an “All Out” policy in 
concentrating our resources on the government's needs for planes, parts 


and other essential materials. 
we have been awarded several exacting commissions for our 


Already 
a significant tribute to Aeronca’s reputation for skilled 


armed forces 

craftsmanship and precision engineering. In addition, as our specific con- 
tribution’ to the training of pilots who will play such a basic part in the 
victory program, we shall continue to build the Aeronca Defender, already 
acclaimed by instructors as “Trainer of the Year.” 

But the race against time is vital. Every minute will count. New effi- 
ciencies, short cuts, time-eliminating factors must be discovered. This 
merits recognition over and above the fine “Esprit de Corps” which has 
made for Aeronca its position of leadership. We have, therefore, established 
the Aeronca Victory Awards. For every idea, for every plan that any 
employee creates which will improve a part —or an operation to speed 
up production — that employee will be rewarded. He will receive the 
Aeronca’s “First and Finest” emblem in gold, plus added compensation. 

Aeronca is confident that by its recognition of these contributions to 


an already highly geared operation, it will do its part in shortening the 


road to a glorious victory. 
a i. i 


& PRESIDENT 


ERONC 


AERONCA AIRCRAFT CORPORATION, MIDDLETOWN, OHIO 
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Detail of south end of 
main Waiting Room, New 
York Airlines Terminal. 














WHO WILL BE THE KEY MEN 
OF TOMORROW IN AVIATION? 


How great will be the future importance of aviation is fore- 

shadowed by the figures cited in President Roosevelt’s message 

of January 6th to Congress. Sixty thousand military planes to 

be built in 1942; one hundred twenty-five thousand in 1943! 

@ The impetus of this vast plane building program is certain 

to carry into the field of commercial flying after the war. Along 

the world trade routes of the air, the American flag will be 

engaged in stiff competition for leadership. Our capacity for 

organization, our efficiency in operation will then be put to the 

acid test. € This forthcoming contest for world leadership in the 

air will create many exacting, well-paid jobs—calling for the best 

men available. Thorough training and experience will be at a 

high premium. Now is the time to prepare for these future oppor- 

tunities! @ Our Schools’ single purpose is to train the key men of 

tomorrow in aviation. Catalog and full information on request. Main entrance of $5,000,000 Airlines 
Terminal, in the heart of New York 


City’s Midtown, serving five major air 


A S onrtae lines. Houses reservation and ticket 
. “ ° offices; limousine terminal and garage; 
President waiting rooms; restaurants; theatre. 

John B. Peterkin, Architect. 


ACADEMY OF AERONAUTICS, LaGuardia Field, New York 
CASEY JONES SCHOOL OF AERONAUTICS, Newark, N. J. See Complete technical courses in aeronautic$ 





FLYING 
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This war will be won over drafting boards, as 
well as maps. A production hour saved, a mile 
a minute added, a load capacity increased — 
these are short-cuts to Tokyo. 

In the aviation industries war schedule each 
plant is doing that which it is best equipped to 


do. To the Men and Machines of Northrep go 


NORTHROP AIRCRAFT, INC. IS AN INDEPENDENT ORGANIZATION 


SHORT-CUT TO TOKYO 


a share of the responsibility which they have 
ably assumed in the past—that of achieving 
further advancements in production—further 
refinements in design. 

So it is at Northrop that plans for tomorrow 
share the spotlight with planes for today—this 


assignment is a duty—and a privilege. 


NOT AFFILIATED WITH ANY OTHER AIRCRAFT COMPANY, 


NORTHROP AIRCRAFT, INC. - NORTHROP FIELD, HAWTHORNE, CALIFORNIA, U.S.A. - CABLE “NORAIR” 
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Where aircraft attachments have been changed over to 
Speed Nuts and Speed Clips, savings of 50% in cost and 
reduction of 70% in weight were almost universal. 


This is not loose sales talk but an actual fact known by 
Defense Equipment Assembly Engineers, who have had 
years of experience with the SPEED NUT SYSTEM in 


the assembly of civilian products. 


Besides these amazing gains in speed and reductions in 
weight and costs, the SPEED NUT SYSTEM also provides 
a Double Spring-Tension Lock that solves the problem of 
vibration loosening. 


Let the speed of the SPEBD NUT SYSTEM Keep ‘em 
Flying and Keep ‘em Rolling, FASTER and FASTER. 
First step is to send your assembly details so we can rush 
samples and engineering data promptly. 


TINNERMAN PRODUCTS, INC. 
MANUFACTURERS OF PATENTED SPEED NUTS 
2084 FULTON ROAD, CLEVELAND, OHIO 


IN CANADA: IN ENGLAND: 
Wallace Barnes Co., Ltd., Hamilton, Ontario Simmonds Aerocessories, Ltd., London 
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1,000 SHAPES AND SIZES 








JACOBS AIRCRAFT ENGINE CO. 


POTTSTOWN, PENNSYLVANIA, U.S.A. ------- CABLES: JAECO 
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WE, 


When the President of the United States 
announced his unified war plan and asked for... 
60,000 planes this year 
125,000 planes next year— 
gasps of amazement reverberated around the 
world. But you and | know it can be done because 
we have more workmen, more materials and more 
industrial capacity than any nation in the world. 
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Yes, we can do it... . if you and | work together. 
You have the youth, intelligence and skill neces- 
sary to make an expert pilot, aircraft mechanic, 
instrument technician, radio operator, etc....and 
we have tools, equipment and instructors neces- 


jsary for your training. Together we can do‘the 


tremendous job ahead of us; together we can 
win the war. You and 1... WE, INC. 


DALLAS AVIATION SCHOOL & AIR COLLEGE 


MAJOR W. F. LONG, Dallas Aviation School, 
Love Field, Dallas, Texas. 

Without obligation, 

please send your 

catalog to: 


LOVE FIELD, DALLAS, TEXAS 
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Once standardized, the author contends, production on these Lockheed P-38's can be greatly speeded up. 


We Must ‘Freeze’ Our 


Chairman of the Senate Committee whose 
report he here analyzes, Senator Truman 
presents his own views and conclusions as 
to remedial steps necessary to further the 
National Defense program. Congressional 
committees, if they perform a job not 
otherwise taken care of in executive agen- 
cies, often are helpful. In World War I, 
investigations such as that made by the 
Truman Committee did not come until after 
the war. It may be significant that one 
day before the Truman report was made 
public the President recognized the lagging 
production situation and appointed Donald 
M. Nelson as the country's war production 
chief. Whether Mr. Nelson's policies will 
follow the lines suggested in the accom- 
panying article remains to be seen. Many 
within the industry feel that Senator Tru- 
man did not put his finger on the trouble; 
that the causes for delay are much more 
fundamental. Meantime, production goes on 
apoce. Some subcontractors have far ex- 
ceeded their own expectations and promises. 
With time so precious and airplanes so 
vital, the questions raised by the Truman 
report must be handled intelligently, but 
without interruption of what is now going 
forward.—Ed. 


to the question: “Shall we standardize 


Te answer is a rather obvious “yes” 
or ‘freeze’ our military aircraft designs 


so as to speed up production?” We can 
have no real mass production to meet 
our staggering war needs without stand- 
ardizing types and without freezing of 
basic designs for periods sufficiently long 
to make production methods effective. 

That conclusion was reached by the 
Senate’s special committee investigating 
the National Defense program (Truman 
Committee), after months of intensive in- 
quiry. It must be followed as a guiding 
principle if the hope of attaining the na- 
tional war goal fixed by President Roose- 
velt (60,000 planes of all types this year 
and 125,000 in 1943) is to be realized. 

Without sacrificing quality, the objec- 
tive can be reached provided our national 
genius is fully applied and some danger- 
ous official methods and policies and at- 
titudes are revised. 

Mass output by freezing basic designs 
to an effective degree raises enormous 


and well recognized difficulties. The air- 
plane is still in process of evolution as 
both a means of flight and weapon of 
war. If no changes in design whatever 
were permitted advances would be halted 
and American industry would soon lag 
in the race toward perfection. 

The official view is discouraging to the 
whole idea of mass production. The War 
Department said in a statement to the 
Senate committee: “The popular notion 
that planes can be ‘standardized’ (frozen) 
and rolled off the production line like so 
many tin cans, is entirely fallacious.” 

With a strict interpretation of that 
statement there can be no argument, be- 
cause obviously an airplane is not as 
simple as a tin can. But in its broader 
concept the attitude is open to sharp 
question as a result of the actual experi- 
ence of Great Britain, Nazi Germany— 
and American industry itself. Many rea- 
sons exist to warrant the belief that an 
airplane is no more difficult to produce 

(Continued on page 68) 





These Bell fuselage sections typify present-day mass production. Senator Truman says major changes should be forbidden. 


ircraft Designs! 
aids 


Senator HARRY S. TRUMAN 


Recently returned from a nation-wide inspection 
of defense industry, the author believes U. S. 
aircraft production must be frozen in order to 
get tens of thousands of sorely-needed warplanes. 


Harry S. Truman, one of the country's most active Democrats, has been a 
military man most of his adult life. Born in 1884, this native Missourian 
served in the Army's Field Artillery School at Fort Sill, Okla., during 1917- 
18, has been a colonel in the Reserve since 1927. He headed the Sena- 


torial committee that recently investigated defense production.—Ed. 





THE JAPS 


ARE 
VULNERABLE 


by LEONARD ENGEL 


Jhere are many reasons why the Japanese cannot win in the long run. 
Many of them have to do with fundamental aeronautical weaknesses, 
detailed in this article. An Allied offensive should turn the tide. 


Shizuoka is a typical Jap industrial city. 
Its flimsy shacks are ideal bomber target 











N December 7, the “day of infamy,” 
0 and in the weeks immediately fol- 

lowing, the Japanese war machine 
scored a number of striking successes. 
In them the airplane, used with great 
shrewdness (to say the least) played a 
prominent part. This has led to the im- 
pression that Japanese aviation is power- 
ful indeed, and that our previous dis- 
missal of it as weak was wrong. 

Yet our pre-war estimates were not 
so far off, although, as is now obvious, 
there was no justification (there never 
is) for having dismissed the Japanese 
force merely because it was not over- 
whelmingly powerful. The Japanese 
gains were due less to inherent Japanese 
strength in the air than to surprise, er- 
rors of judgment by their opponents 
(glaring example: sending the Prince of 
Wales and the Repulse beyond the um- 
brella of fighter protection), favoring ge- 
ography and occupation of Allied planes 
elsewhere. For the Island Empire’s avia- 
tion industry—and no air force is more 
powerful than the industry behind it—is 
small compared to the American, British, 
Russian or German. Its products are in- 
ferior as well. 

Securing exact data on any phase of 
Japenese military activity or prepara- 
tions has been practically impossible 
since the invasion of China in July, 1937. 
At that time an already harsh censorship 
was greatly tightened. Nevertheless, it 
has been possible to piece together a con- 
siderable body of information by which 
to measure the enemy’s air industry. 

This indicates that, despite intensive 
expansion efforts over a period of sev- 
eral years, Japanese plane and engine 
factories now are turning out not more 
than 4,500 aircraft a year, if that many. 
Early in 1940, even before the Tripartite 
Pact creating the formal military alliance 
among Germany, Italy and Japan was 
signed, Tokio began to import Nazi tech- 
nical experts. (They reached the Island 
Empire via the Trans-Siberian railway; 
Germany and the USSR were not then 


Long-range Consolidated B-24's can bomb Jap 


cities from Chinese or possibly Russian bases. 


at war.) Their efforts plus those of the 
Japanese themselves boosted production 
to a rate of 2,500 planes annually by Jan- 
uary, 1941. The increase since then has 
been not more than 80 per cent and prob- 
ably less. Thus 4,500 planes a year is 
the current top rate. For purposes of 
comparison, the last published rate (late 
last year, since exceeded) showed the 
U. S. was producing as many planes in a 
month as Japan in six. 

There are several reasons why the Is- 
land Empire’s air industry is thus limited 
and its progress slow. Most decisive is 
a shortage of aluminum. Japan produces 
practically no bauxite, the principal ore 
of aluminum, nor do the areas she has 
conquered on the mainland of Asia. She 
has had to import bauxite from overseas 
and pay for it in large part out of her 
limited supplies of gold and foreign ex- 


change. Second is the peculiar organi- 
zation of industry in Japan, with a great 
deal of production handled in extremely 
small shops almost completely devoid of 
modern power tools. Third is a peren- 
nial shortage of machine tools. Four 
years ago the Island Empire was only 
three-eighths self-sufficient in machine 
tools; its position has been improved 
since then, but Japan doesn’t yet manu- 
facture all the machinery she needs. 
Nazi aid has helped particularly in this 
direction but it hasn’t been able to close 
the gap entirely. Fourth is the lack of 
an engineering tradition—the accumu- 
lated “know how” of modern industry. 
This is not only a general handicap, but 
is responsible for the well-known fact 
that virtually all Japanese planes of 
military or commercial importance are 
copied from foreign designs and are 


Typical of the tinder-like buildings of all Japanese cities are these wooden houses 
of Tokio. 


One plane-load of incendiaries obviously would strike a devastating blow. 
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hence inevitably obsolescent by the time 
they enter regular service. And fifth, 
the delays that always attend launching 
the manufacture of radically new engine 
and plane types (in comparison with 
what had been produced before in Ja- 
pan). Within the last 18 months a great 
many of such new types have been in- 
troduced. 

Most of the better known Japanese air 
munufacturers produce both engines and 
planes. There is, in fact, only one com- 
pany which manufactures motors only, 
Nippon Diesel Industrial Co., Ltd. (Nip- 
pon Diesel’s work is probably still largely 
experimental; at any rate there have 
never been any reports of Japanese air- 
craft diesels in regular use.) The seven 
plane and engine manufacturers are 

Aichi Watth & Electric Machinery Co.: 
Kawasaki Dockyard Co., Ltd.; Mitsubishi 
Heavy Industries, Ltd.; Nakajima Air- 
plane Co., Ltd.; Showa Aircraft Co., Ltd.; 


Boeing B-17E's would share long-range bombing missions against Japs with B-24's. 


Tatikawa Airplane Co., Ltd., and the 
Tokio Gas & Electric Engineering Co., 
Ltd. 

Five other companies also are in the 
plane building field, but they don’t make 
engines: 

Kawanishi Aircraft Co., Ltd.; Nippon 
Airplane Co., Ltd.; Tokio Airplane Co., 
Ltd.; Tokio Aviation Co., Ltd., and the 
Watanabe Iron Works Co. 

No planes designed or built by either 
Tokio Airplane or Watanabe have been 
reported recently, however, and it is 
doubtful that either is now independently 
active. 

Practically all Japanese aircraft of mil- 
itary importance originate in the shops 
of four of these companies, Kawanishi, 
Kawasaki, Mitsubishi and Nakajima. A 
fifth, Tatikawa, is of considerable impor- 
tance as a supplier of trainers. Kawa- 
saki and Mitsubishi, curiously enough, 
are not primarily aviation organizations 


Illustrative of the vulnerability of vital Japanese ports and facilities is this photo- 


graph of Nagasaki harbor. 





Building in foreground is one of Mitsubishi plants. 
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Both now are in mass production. 


at all. The Kawasaki plane plants are 
simply departments of Japan’s second 
biggest shipbuilding company. Mitsubishi 
is the largest heavy industrial organiza- 
tion in the Empire and includes not only 
plane plants and the biggest private ship- 
yards in Japan, but also great machine 
and tool building departments. Kawa- 
saki is tied in with the Sumitomo family 
combine, one of the three fabulously 
wealthy family trusts which dominate 
Japanese industry. Mitsubishi is another 
of the three trusts. Kawasaki and Mitsu- 
bishi both specialize in army fighters and 
bombers; Kawanishi, whose plant is on 
the Inland Sea near the great port of 
Kobe, is the chief producer of seaplanes 
and flying boats; and Nakajima turns out 
wheeled craft of every description for 
both the army and navy. Nakajima, 
founded just before the last war, is the 
oldest Nipponese aircraft manufacturer. 

How many now are employed in Japa- 
nese plane and engine plants is a par- 
ticularly closely guarded secret. How- 
ever, it is known that Mitsubishi, the 
largest aircraft organization, had 6,000 
employees at its Nagoya (one of the chief 
Japanese munitions centers, on the Pa- 
cific coast of the main island) factory in 
1938, and another 2,000 on aircraft work 
at its Tokio plant. Since then Mitsubishi 
has at least doubled in size. Nakajima 
is almost as large, but none of the others 
has half as many employees as Mitsu- 
bishi. A fair guess for present employ- 
ment in the industry is 75,000 to 125,000. 

In Germany, Britain and the U. S. A,, 
an independent design and engineering 
tradition, regardless of how much bor- 
rowing, exchanging and copying of ideas 
goes on among them at all times, war or 
no war, is the base of each aeronautical 
industry. In the Island Empire the situ- 
ation is reversed. Although the Japanese 
have made some original contributions, 
chiefly in the nature of adaptations of 
the work of others, the bulk of the en- 
gineering is based on foreign work, 
whether in the form of pirated designs 
(not so common in aviation as in other 
fields owing to the greater difficulty in- 
volved), commercial licenses or licenses 

(Continued on page 82) 
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War automatically grounded private flyers, 
now limits them to flight plan operations. 


airplane? 
What is he not allowed to do? 

On the answers to these two questions 
depends the immediate future of private 
flying, and, fortunately, the answers are 
favorable to such flying. 

In general, the private flyer can do 
anything worthwhile and useful that he 
ever did with his airplane, provided, first, 
that he is an American citizen or citizen 
of a friendly nation and of unquestioned 
loyalty, and, second, that he meticulously 
observe the additional traffic control reg- 
ulations which the war has made neces- 

These requirements need not sty- 
private flying. In fact, viewed from 
the vantage point of long experience with 
flying; it may actually result in an im- 
provement of private pilots and private 
flying technique. Of course, such restric- 
tions as may come about through short- 
age of rubber, gas, oil or spare parts are 
an altogether different story. 

In the CAA we have felt proud of the 
way the private flyers of this country 
have accepted the emergency disruption 


W HAT can the private flyer do with his 


Sary 


by CHARLES |. STANTON 


Acting Administrator, Civil Aeronautics Administration 
Civil flying by registered flyers still will 
be permitted. The author, CAA chief, 
herein outlines restrictive control that 
must be enforced for the war's duration. 


of their flying habits. When we suddenly 
grounded ll pilots immediately 
Pearl Harbor, there were numerous in- 
quiries and requests for fast action in 
restoring flying status to pilots who were 
flying for their daily bread. There were 
a very few private flyers who complained 
of being inconvenienced, taking into con- 
sideration the difference between com- 
plaining and grousing. That shows an 
appreciative attitude toward the problems 
that faced us and the bigger problems 
facing the nation. 

This convinces us that private flyers 
will accept restrictions, and it corrob- 


after 





Charles |. Stanton. . 


orates our repeated statements that civ- 
ilian flyers probably have a higher per- 
centage of patriotism and loyalty than 
any other group of people in the country. 
On our side, we are determined that these 
inconveniences will be as minor as pos- 
sible, so that after the war commercial 
and private flying will become as valu- 
able an instrument for national recovery 
as we confidently expect it to be. 

The President’s order of December 13, 
1941, reads, in part, “In the administration 
of the statutes relating to civil aviation 
the Secretary of Commerce is directed 
to exercise his control and jurisdiction 
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Courier service is an important duty of CAP members. Here, pilot of Stinson 
"105" is given package for delivery. He will be compensated for time and plane. 


over civil aviation in accordance with re- 
quirements for the successful prosecution 
of the war, as may be requested by the 
Secretary of War.” Following a subse- 
quent request from the Secretary of War, 
the Civil Aeronautics Board adopted 
amendments to the Civil Air Regulations, 
which provided for the control of civil 
aviation considered necessary to prevent 
civil flying from becoming an implement 
of sabotage or subversive activity. Thus 
was laid the foundation for the CAA to 
work out the detailed measures neces- 
sary to accomplish the objectives of the 
general provisions of the CAR. A sum- 
mary of the detailed requirements may 
be of assistance to the average private 
flier. 

The three fundamental requirements 
today are that any pilot permitted to fly 
must have been investigated and ap- 
proved as to citizenship and loyalty and 
carry an official identification card bear- 
ing photograph, fingerprints and signa- 
ture; that every flight, with certain speci- 
fied exceptions, must be a controlled 
flight, carried out in accordance with a 
flight plan examined and approved by a 
designated clearance officer and properly 
recorded in an airport register by a des- 


ignated registrar; and that airplanes 
while in flying condition, and not in the 
custody of reinstated pilots, must be un- 
der guard adequate to prevent theft and 
use in any unapproved manner. 

The requirements for identification and 
investigation of pilots for reinstatement 
of pilot certificates is now a matter of 
recent history. It is well on the way te 
completion and needs no further explana- 
tion at this time. Guarding of aircraft 
and control of flights have as yet not been 
fully applied and are naturally a matter 
of concern to civil flyers. 

Civil aircraft may not be operated ex- 
cept from designated landing areas or 
airports. In order to receive a designa- 
tion an airport must, in the first instance, 
be provided with adequate guards 
throughout the 24 hours of each day. 
No uniform guard requirements can be 
established because of the wide variance 
in the volume, type and hours of opera- 
tion at various airports. All guards, 
however, must be clothed with authority 
to make arrests or, at least, to detain 
suspected persons until they may be 
turned over to the custody of regular 
law enforcement officers. Also, guards 
must be provided with suitable means to 


summon help other than by voice. Where 
the conditions of operations permit, 
guards may perform other duties simul 
taneously with carrying out their guarc 
duties. During the night hours, where 
aircraft are all housed in a securely 
locked hangar, the assignment of a per- 
son to sleep in the hangar near the point 
where entrance would have to be forced 
may be found adequate for guarding dur- 
ing such hours. The CAA inspectors will 
consider each case on its own merits and 
request only the minimum consistent with 
security. 

Adjacent to each designated landing 
area there will be designated one or more 
local flying areas, which will be bounded 
by prominent and easily identifiable land 
marks, within the boundaries of which 
there are no military, manufacturing, or 
other establishments over which flying 
should not be conducted. All local flights 
—practice or pleasure—must be carried 
out within these areas. Flights from one 
designated landing area to another, which 
will be considered cross-country flights, 
will be carried out on predetermined 
routes and schedules. In some sections 
of the country such flights, except they 
be ferry flights connected with delivery 
of aircraft to new owners or necessitated 
by change of the aircraft’s base of opera- 
tions, may only be made by aircraft 
equipped with two-way radio. In all 
sections two-way radio will be required 
for night flights. To provide for proper 
control, each designated landing area 
must have a registrar and clearance offi- 
cer on duty throughout the hours of 
flying operations; and it must maintain 
an accurate and adequate airport register 
in which all flying is duly and promptly 
recorded. 

The registrar and clearance officer is a 
new type of official around civil airports. 
He has many duties, and a description 
of these duties gives the private pilot a 
fairly adequate picture of what he can 
and cannot do in his flying today. 

The registrar and clearance officer is 
required: 

To maintain an accurate and adequate 
landing area register containing all the 
information required with respect to 
every aircraft arriving at or departing 
from the landing area, on the form pre- 
scribed by the Administrator of Civil 
Aeronautics, and to keep proper files of 
aircraft arrival notices and_ aircraft 
clearances, properly cross-referenced to 
the airport register; and to permit the 
inspection of same by any proper official 
having interest therein. 

To clear each aircraft departing from 
the landing area. No aircraft shall be 
authorized to take-off without the issu- 
ance to the pilot of an official written 
clearance previous to such take-off ex- 
cept as otherwise specifically provided in 
these instructions. 

To require that complete information 
be entered on each clearance form before 
issuing clearance. 

To see that the pilot and departing 
aircraft are properly certificated, carry 
the required identification and have com- 
plied with all Civil Air Regulations with 
regard to the carrying of aliens, other 

(Continued on page 88) 
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The New Strategy of War 


tional military and Naval policy to con- 

sider aviation as a part of the Army 
and Navy, as air support for our land and 
sea forces. The basic idea is that the 
Army or Navy, or both working together, 
use what air power we possess in an 
auxiliary capacity. Inevitably this con- 
ception relegates air power to a subsidi- 
ary role. It explains, in part, the numer- 
ical insufficiency of our initial air efforts 
in the Pacific; of our having too little 
anywhere. 

However, even if we had possessed a 
distinct and politically independent air 
force—robbing the Army and the Navy 
of all the aviation they possess—that 
would be no guarantee that we would 
have had more planes or more pilots 
than we have under our present system. 
The fault, it seems, lies not so much in 
the organization of our air forces as it 
does in our national conception that wars 
are fought by armies and navies, and that 
air forces merely help them. Nowhere in 
our thinking, as expressed by our mili- 
tary and Naval commanders and by the 
majority of military analysts, do we find 
the suggestion that naval and land forces 
should act in supporting roles to air 
power. But recent war experience indi- 
cates that this may be the new strategy 
of war, as yet only dimly perceived. 

Apparently the Japanese, long adver- 
tised as mere imitators of Western ideas, 
have been the first to perceive this. Their 
initial contribution to the science of war- 
fare has been the painful demonstration 
that air power is the weapon par excel- 
lence of surprise, of devastating attack 
successfully carried out before the oppo- 
nent can rally and put up any effective 
opposition. It is needless to discuss Jap 
treachery or the complacency of Amer- 
commanders in Hawaii, both of 
which contributed to disaster for our 
forces there. No discussion of ethics or 
lack of ethics, as such, has ever had any 
appreciable effect upon the outcome of 
war, which is decided chiefly by blows 
given and received, by physical forces. 
It is equally needless at this time to dis- 
cuss a separate air force; for the ques- 
tion of a separate air force does not enter 
into the consideration of American-Brit- 
ish-Japanese moves in this opening phase 
of the war in the Pacific. 

Neither the United States nor Japan 
have independent air forces; they are 
part of the Army and Navy. Great Bri- 
tain has its distinct Royal Air Force; but 
it also has its Fleet Air Arm, as we have. 
Thus, in military organization, the Jap- 
anese and their opponents have ap- 
proached the problem of air power in the 


|’ HAS for many years been our na- 


ican 


same way. That they have achieved 
different results seems to be due to a 
more ready acceptance by the Jap- 


anese of the vital importance of air pow- 
er, whether ship-based or shore-based. 
In Pearl Harbor, for example, they used 
air power not as the spearhead of the 
attack, following the German conception, 
but as the sole attack. It was the bold- 


by CY CALDWELL 





“Jhe basic conception of armies and navies as a 
nation's chief defenders must give way to a new 
standard recognizing the importance of air power. 


ness of this conception, added to their 
long-known disregard for ethical consid- 
erations, that gave them victory in that 
theater Let us add, thankfully, that they 
can’t repeat the trick; we’re awake now 
—we hope. But the reason we were 
caught napping deserves profound study. 
For the reason lies deep in the standard 
thinking of a majority of our senior 
American Army and Navy officers, and 
of British senior officers as well. Unless 
that thinking, that basic conception of 
armies and navies as our chief defenders, 
is changed, we are in for more bitter 
lessons as the war goes on. 

In the Philippines, as in Hawaii, the 
Japanese practically wiped out American 
interference in the air; that was apparent 
from the opening moves when we soon 
heard nothing of American fighter planes, 
but only of American anti-aircraft bat- 
teries bringing down Jap bombers. The 
initial air situation in the Philippines has 
not been explained by the Administra- 
tion; but explanations are needless. The 
war reports indicate that the small air 
forces we had there were wiped out soon 
after the start of hostilities. Why? Sim- 
ply because we didn’t have enough. 
There can be no other reason. But the 
Japs had enough; and they had enough 
because they had visualized, before the 
war started, the vital need for air su- 
premacy without which they could not 
effectively invade the islands by sea. It 
was an old lesson that American students 
of air power had been telling for years; 
but only the Japs listened, apparently. 

British experiences in Malaya again 
underline the importance of air power, 
used in support of an invading army or 
used independently against a navy. And 
here again the Japs had the initiative to 
hurl carrier- or land-based airplanes alone 
against battleships—while the British fol- 
lowed the old style of thinking that bat- 


tleships and destroyers, unescorted by 
supporting aviation, could survive against 
a possible, in fact a probable, air attack. 

The British navy is primarily a surface 
force; its air component is considered to 
be an auxiliary. The backbone of the 
fleet is the battleship, not the airplane 
carrier. Our Navy feels the same way, 
apparently; and so, evidently, does the 
Japanese navy, judging by the propor- 
tion of carriers to battleships. There 
have been long and weighty technical 
arguments as to the relative fighting effi- 
ciency of battleships and airplane car- 
riers, but as all of the warring nations in 
the Pacific possess both and will use both, 
arguments about their relative efficiency 
become largely academic. It’s my pres- 
ent guess that carriers and their atten- 
dant warships will sink battleships; and 
that battleships and their flotillas will 
sink carriers—the Germans have sunk 
the English carrier Glorious with the 
Scharnhorst and Gneisenau, and one 
German submarine has sunk the carrier 
Ark Royal, while the German battleship 
Bismarck was brought to bay chiefly by 
English torpedoes dropped by carrier- 
based aircraft. In short, anything that 
floats also will sink. Just as anything 
that flies may be brought down. 

But we’re not concerned here primarily 
with weapons and their utility, but with 
the way our naval and military leaders 
think of them. The Japs were successful 
at Pearl Harbor with three or four car- 
riers that our land-based bombers should 
have been able to sink, unless they had 
been put out of action first, as they obvi- 
ously were. The British were completely 
unsuccessful with two battleships off Ma- 
laya, not because battleships are useless, 
but because the British admiral didn’t 
know they were so vulnerable without 
supporting aircraft of their own. The 

(Continued on page 58) 
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The sailmaker makes canvas accessories for Army aircraft. 


THEY 
DELIVER 
THE 
GOODS 


by LEO PATRICK MURRAY 





Subcontractors are the veins that feed the arteries of the aircraft 


industry. Almost any workshop can get into the ever-widening parade. 


is the working relationship which the 

nation’s aircraft industry and thou- 
sands of large and small machine shops, 
button-stamping outfits, novelty manu- 
facturers, refrigerator makers, motor 
builders, jewelry establishments, light- 
plane companies, sheet-metal businesses, 
repair shops and a multitude of equally 
unrelated enterprises are combining their 
efforts to push the output of military air- 
planes for an allied victory. 

The industry calls it subcontracting. 
Washington calls it the salvation of the 


Pris the working for production—that 


small peacetime business which is floun- 
dering on the rocks of priorities. The 
economist sees in it a development simi- 
lar to that which has made the mass 
production of automobiles possible—the 
creation, by the industry, of a vast second 
line of suppliers and specialty manufac- 
turers who will provide the assembly 
lines of tomorrow as well as today with 
the needed “bits and pieces” which will 
be required. 

Every major airplane company has 
gone into subcontracting for about all 
that it is worth. A typical example of 


the subcontracting plan, developed to a 
logical ultimate, is found at Republic 
Aviation Corporation, Farmingdale, N. Y., 
where the Air Forces’ mighty Thunder- 
bolt (P-47) interceptors now are rolling 
out because hundreds of outside con- 
cerns, as well as the parent company, are 
doing their level best to keep them roll- 
ing. 

Through necessity, Republic has al- 
ways leaned heavily on subcontracting 
in its production scheme of things and 
the demands of the present emergency 
have meant only that the company has 
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From another subcontracting factory Republic gets finished assemblies. This rudder is for an Army P-43. 


thrown into high gear a production de- 
partment already in operation. 

Until a year or so ago, Republic was 
one of the smaller units of the industry, 
yet periodically it received somewhat 
larger orders for its pursuit planes than 
the small company could conveniently 
handle—especially since such sizeable 
orders, from the United States or foreign 
purchasers, generally followed periods of 
famine in which orders and production 
work were practically non-existent. 

One answer to this difficulty was to 
have a very flexible producing organi- 
zation—and a flexible organization meant 
one in which farming-out of work played 
an important part. 

As early as 1936, the organization 
which is now Republic was relying on 
other manufacturing units for a vital 
portion of its production work. Through 
the next two or three years, these com- 
panies were educated and integrated into 
the Republic production plan and Repub- 
lic’s own production men early learned 
how to handle the knotty problem of re- 
leasing work to others 

Therefore, in 1940, when Republic sud- 
denly faced a five-fold expansion in pro- 
duction capacity, a 10-fold expansion in 
personnel and a series of contracts which 
reached toward the $100,000,000 mark in 
value, the part which subcontracting was 
to play was already well understood and 
anticipated. 

Today, Republic is subcontracting— 
giving to other units work which it 
might logically be expected to handle it- 
self—about 25 per cent of its production 
work. Some 100 firms are sharing in this 
volume of work which may reach at least 
$20,000,000 when present commitments 
are signed and sealed. 

These orders call for parts, subassem- 
blies and special work for both the P-43 
(Lancer) and the P-47, high-altitude 
pursuits which Republic is turning out 
for the Air Forces. However, the P-47 


(first 2,000 h.p. Pratt & Whitney single- 
engined pursuit plane to be delivered to 
the Air Forces) is, significantly enough, 
the most widely subcontracted plane to 
be produced at Republic, and Republic 
executives are frank to admit that the 
rate at which these super-fighters are 
delivered to the Army will depend 
largely on the performance of the vari- 
ous key subcontractors. From experi- 
ence with these firms, no serious diffi- 
culties are anticipated. 

Among the parts of both planes (or 
one of them) which are being manufac- 
tured wholly or in part outside of the 
Republic plants at Farmingdale, are: 


Flaps, engine mounts, complete landing 
gear assemblies, rudders, ailerons, wing 
tips, exhaust collector rings, bomb and 
armament meéhanisms, fire walls, pilot 
seats, elevators, instrument panels, cock- 
pit canopies, fins, a large volume of mis- 
cellaneous machined parts, gun boots and 
all other fabric parts, electrical units and 
many other items, including certain spe- 
cial tools and fixtures which are not in- 
stalled in the finished plane but which 


.play a fundamental role in Republic’s 


own production work. . 

All types ofeconcerns have shared in 
this distribytion of Republic’s work— 
companies in at least 16 states from the 


Engine mounts are welded up complete at a Pennsylvania factory, then shipped to the 


Republic assembly plant. 


Identity and location of subcontractors now are restricted. 
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Once famed for precision work on marine 


engines, this shop now makes plane parts 


east to the west coast. Many of them 
are very small machine shops or sheet 
metal companies in the Long Island area 
and New York City which are easily in- 
tegrated from a supervisory and delivery 
standpoint because of their convenient 
location. Others are in California, Ore- 
gon and the far south. New England or- 
ganizations have a large share. 

On some companies, Republic has 
leaned so heavily that it has never de- 
veloped the “know how” or facilities 
which these cther concerns already pos- 
sess to a satisfying degree. 

One company years ago proved it could 
handle Republic’s work on a specific type 
of structure, involving a specialized ma- 
terial. In effect, that concern became a 
regular department of the Republic fac- 
tory—for that special type of work. It 
was given Republic’s work in its line just 
as Republic’s own wing department was 
given Republic’s wings to build. 

Later, a second concern was found 
which could do a fine job in the same 
specialized field and it was given sub- 
stantial orders. From the two outfits, 
Revublic feels satisfied to obtain that 
certain specialty without going into the 
proposition in its own factory. 

The above example emphasizes an- 
other cardinal principle in present-day 
subcontracting—the establishment of two 
sources of supply. Major companies like 
to have two spots to which they can turn 
for vital materials, as insurance against 
labor difficulties, price “holdups,” loss of 
a supplier through his selling his full 
production capacity elsewhere or any 
other unforeseen circumstances which 
may beset the contractor-subcontracto1 
relationship. 

Most subcontracted parts are built 
through the use of the same sort of spe- 
cial tools, jigs and fixtures which go into 
all aircraft production. This has given 
rise to another important proviso in the 
relationship of a prime contractor with 
his suppliers. 

The prime contractor pays the sub- 
contractor a sum sufficient to meet the 
cost of the tools or jigs which go into 





his work and ownership of these tools 
rests with the prime contractor. Thus, 
if the major manufacturer wants to place 
a later order for similar parts elsewhere, 
or if he decides that the subcontractor 
is falling down and that the work will 
have to be done in the home plant, these 
tools can be claimed, moved out, and put 
into production anywhere that the prime 
contractor chooses. Manufacturers have 
learned in the past that ownership of 
valuable tools by subcontractors gives 
the subcontractor a virtual stranglehold 
on the customer. 

This latter circumstance illustrates a 
common type of error which too many 
of our aircraft companies have committed 
in the early stages of their entrance into 
wide-scale subcontracting. The produc- 
tion department of X Airplane Company 
studies the drawings for its new model 
and comes to the conclusion very 


promptly that Engineering really has de- 
signed something in that new main wing 
spar—or that new type of engine cowling. 
Production squawks that nobody in his 
right mind could design such a thing and 
that no company in its right mind could 
possibly build such a contraption in less 


Landing gear parts come from this shop. 
Republic subcontractors total nearly 100. 


than 1,000,000 man hours. Engineering 
remains adamant and, as usual, wins out, 
so that Production is stuck with the job 
of building this very, very difficult article 

Too often, this is the type of assembly 
which X Airplane Company, at the be- 
hest of its production department, sub- 
contracts to some enthusiastic outsider 
who is overly-anxious to break into the 
X subcontracting picture. X shortsight- 
edly keeps for itself the easy, profitable 
jobs, and Mr. Subcontractor is stuck with 
the tough ones. 

The result? Mr. Subcontractor falls 
down on deliveries or loses a lot of 
money, his relationship with X is perma- 
nently soured, X gets behind in deliveries 
because the subcontractor is late, the X 
production department has to take the 
job back and build it anyway and X has 
lost a good subcontractor—who, if treated 
easily and given an education in the be- 
ginning, might have been of great help 
to X and to the defense program at large. 

Companies have gone through this 
stage and have learned their lessons, and 
it is safe to say that new and green sub- 
contractors no longer are permitted to 
let their enthusiasms or self-confidence 
get the better of them because of the 
wishful thinking of the prime contractors 

Speaking of other specialists whom Re- 
public employs, one company has worked 
to a predominant position in the supply- 
ing of engine mounts, flaps and pilot's 
and bomber’s seats to companies from 
one coast to the other. Another has sim- 
ilarly entrenched itself in the seat and 
other fields. These specialist companies, 
major manufacturers will concede, can 
do a better job on their No. 1 items than 
can the parent companies and, since 
standardization of seats, mounts and sim- 
ilar items now is becoming the rule, they 
can frequently do the job cheaper be- 
cause they are in real mass production 
on their specialties. 

There are numerous human-interest 
stories in the Republic subcontracting 
picture. A tiny sail-making shop, with 
a half-dozen employees, located in a little 
fishing village has booked $15,000 in or- 
ders for control stick sleeves, engine 
covers, fume boots and other canvas and 
neoprene parts. 

(Continued on page 92) 


One-fourth of all parts going into Republic's famed P-47 now come from subcontractors. 


Once ready for mass production, other plane plants also may produce complete P-47's. 
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FOR 
IDENTIFICATION 


: HIS is the second in FLYING'S new series of silhouettes, to be continued 


— as a monthly feature for the duration of the war. The silhouette of a 

U. S. Navy Douglas SBD dive bomber on this page is used to illustrate the 

: salient parts of a typical airplane. Uninitiated civilians, whose job it will be 
to spot aircraft, should study all these points carefully; all instructions they 

Japan. receive or terms they hear will incorporate these standard terms. On the 


following two pages are two Japanese, one German and one Italian type; 


the latter two are reproduced through courtesy of The Aeroplane, England. 
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CENTER SECTION 


With a few variations, depending upon the aircraft involved, the parts indicated and 
named above are standard. Variations from this particular type of aircraft would be 
used if one were speaking of a flying boat, a seaplane, biplane and so on. But 
basically they all have rudders, ailerons, stabilizers, etc. Differences between this 
SBD and other aircraft might include fixed landing gear, an externally braced instead 
of cantilever wing, open cockpit or twin rudders. Or the wing might not have dihe- 
dral (the degree of upward tilt of the wing). So aircraft spotters should practice 
identifying basic parts of aircraft by studying the designs shown in this department. 
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HEINKEL He-115 


Reconnaissance-T orpedo seaplane 





PERTINENT Facts: One of the oldest types still in use 
by the Luftwaffe, the Heinkel He-115 is used primarily 
for reconnaissance, as a torpedo plane and for mine- 
laying Because it is comparatively slow and lacks 
maneuverability, in addition to being poorly armed 
the He-115 is not generally seen by Allied aircraft; 
RAF pilots have called this type “only fair target prac- 
tice.” Several modernized versions of the He-115 have 
appeared. Span is 72 ft. 10 in.; length, 56 ft. 9 in.; and 
height, 21 ft. 7 in. The version powered with 850 h.p 
BMW air-cooled engines carries a payload of 7,260 
pounds; the plane’s gross weight is 20,790 pounds. 
Normal range is 1,305 miles, cruising speed is 186 m.p.h 


WHat To Look For: The big twin pontoons probably 
would be the first clearly recognizable feature at a 
distance; they are standard on this type and are not 
interchangeable with wheels as is the case with most 
seaplanes. The fuselage is long and tapering The 
large wing (941.8 sq. ft.) has pronounced leading edge 
taper; slight trailing edge taper is evident, but only 
outwards from the flaps The cantilever wing has a 
slight dihedral. The tail assembly features an angular 
Courtesy “The Ae ; vertical stabilizer and rudder, although the horizontal 
stabilizer and elevator have taper and rounded tips. 
Fixed step-ladders from both pontoons to the rear 
cockpit are notable. 











NAKAJIMA 97 (NAVY) 


Single-seat fighter 





PERTINENT Facts: Little specific information is avail- 
able on this aircraft. Specifications are limited at the 
moment to the facts that its wing span is 35 ft. 5 in., 
length is 25 ft. 7 in. and height, 7 ft The Japanese 
navy’s standard carrier-based fighter, the Nakajima 97 
looks strikingly like the old U. S. Army Boeing P-26 
pursuit Its air-cooled radial engine is relatively low- 
powered; armament is understood to be comparatively 
light. British and American pilots who have shot down 
numbers of this type say it has maneuverability but 
little else. 


WHAT TO LooK For: The gangling, fixed landing gear 
is one of the most obvious points Judging from the 
photographs available, this gear has a good deal of 
“play” in its shock absorption equipment, hence the 
wheels hang fairly low when the aircraft is in flight 
The cantilever wing has slight taper from the center 
section out; the elliptical outline of the wing resembles 
somewhat the shape of the Spitfire wing. The ailerons 
extend almost the entire length of the wing panels 
themselves, ending a few inches from the center sec- 
Drawing by Paul W. L erg tion. Also, this is one of the few fighters in operation 
today that has an open cockpit Notable, too, is the 
fairing extending from the pilot’s head rest back di- 
rectly into the vertical stabilizer. 
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MITSUBISHI 97 (ARMY) 


Medium-range landplane bomber 


Drawing by Paul W. Lindberg 





PERTINENT Facts: Probably the most modern bomber 
of its type in the Japanese army or navy air forces, 
the Mitsubishi 97 is a mid-wing twin-engined mono- 
plane that is popularly believed to be a composite 
copy of several American and British types Aircraft 
of this type were reported by British sources to have 
taken part in the destruction of the “Prince of Wales” 
and “Repulse” off Malaya. First produced in 1937 
(hence the 97), this ship has a wing span of 85 ft 
is 61 ft. long and 15 ft. 6 in. high The engines at 
1,000 h.p. Mitsubishi air-cooled radials, based on ; 


Wright “Cyclone” model. Its payload is reported to 
be an even ton of bombs, which it can carry for a 
maximum range of 1,000 miles. Armanent consists of 


three machine guns, hence its best defense against at 
tack by enemy aircraft is its speed (about 230 m.p.h.) 
WHat To Look For: With the general overall ap- 
pearance of an American Martin design, the Mitsu 
bishi 97 has at least one unusual point that should 
attract the attention of spotters: the rear cockpit 
Placed quite high on the fuselage in relation to the 
pilots’ cockpit, the rear “greenhouse” extends just back 
of the wing's trailing edge. The wing itself is of con- 
ventional design, with leading and trailing edge taper 
and rounded tips. There is a marked degree of dihedral, 
both in the wing and center section. The landing gear 
is retractable, though about one-fourth of each wheel 
protrudes beneath the engine nacelle. 





SAVOIA MARCHETTI SM-82 


Long-range landplane bomber 


Courtesy “The Aeroplane” 





lame 


PERTINENT Facts: Probably the longest-range bomber 
in the Italian air force, the SM-82 first made its appeat 
ance about two years ago Powered with three air- 
cooled Alfa Romeo engines, each developing 950 h.p., 
the SM-82 is being used both as a long-range bomber 


and as a troop carrier Wing span is 97 ft. 6 i 
length, 73 ft. 6 in., and height 18 ft. Popularly known 
by the Italians as the “Canguru”, the SM-S2 has a 
range of 2,400 miles; gross weight is 19 tons. , Top 
speed is 230 m.p.h. 

WHat To Look For: General outlines of the SM-82 
are typically Savoia Marchetti design This manufac 


turer is one of the few remaining builders to pro 
duce tri-motored aircraft; the SM-82 looks a good 
deal like the smaller Savoia Marchetti bombers at firs 
glance. Notable points to look for are the thick cant 
lever wing and the deep, “two-story” fuselage Of 
course, the presence of three engines shoud be one of 
the first identification points The wing has slight 
dihedral and both trailing and leading edge taper, b 
more of the former. The tail assembly is of standard 
single-unit design, marked especially by the externa 
braced stabilizers The landing gear is partially re 
tracted, with the wheel protruding slightly from the 
engine nacelles. 
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Douglas A-20A's swoop low in strafing 


defending “blue” army's supply convoy 


HEN ponies run, it’s the judges; in 
Wiscisa the referee; in contract com- 

promises, the arbiter; but in air ma- 
neuvers, Blues versus Reds, it’s the um- 
pire who decides the victories, losses 
penalties and delays. In baseball the 
umpire wears no uniform but dons a 
peaked cap and an air of authority. In 
air maneuvers the umpire is just one of 
the group’s or squadron’s officers, at- 
tired in the same uniform but wearing 
an armband of white where the players 
wear their respective colors of red o1 
blue. Where practicable, the umpiré 
planes are unmarked in contrast to the 
red cross appearing on the Red planes 
and the visible white cross on the planes 
of the Blues. 

Although the large scale air maneuvers 
were a peacetime activity, they repre- 
sented the last of our military move- 
ments preparing our boys for war. Um- 
piring made _ these 
realistic than ever before, especially to 
the commanders of all outfits, down to 
squadron aznd flight commanders. If the 
boys now flying and fighting in the Far 
East are doing a good professional job 
it is largely because of lessons many of 
them learned in air maneuvers, and the 
grief descended upon them by umpires’ 
decisions in maneuvers taught them les- 
sons which are lessening grief to their 
outfits, and themselves, now that the waz 


maneuvers more 





by Lieut. Col. 
ROLAND 
BIRNN 











An umpire during peacetime maneuvers, the author 


was one of those whose strict enforcement of the 


rules guides Army pilots now engaged in real war. 


game is real, and not merely simulated. 
Spectators of our ground and air ma- 
neuvers in Louisiana and the Carolinas, 
may have noticed “jeeps” dashing about 
wherever action was thickest, white flag 
snapping from above the hood. These 
reconnaissance cars held ground umpires 
on their way to decide action of rival 
ground units or perhaps the damage 
caused by a lapful of bombs about to be 
dumped on an important bridge, the 
bridge actual but the bombs simulated. 
In the ground forces the umpire had 
no sinecure; he was generally a very 
junior officer, one to a company, and he 
went wherever the troops did, through 
creeks, over rainswept hills and without 
sleep. When he saw the outfit he repre- 
sented come to a grip with the enemy, 
he halted all action, regained his breath 
and then made the decision. If the situa- 
tion was an involved or unusual one, he 
had time to refer to the umpire manual 
or consult his senior umpire. 
In the pursuit or bombardment units 
the umpire had it equally hard; maybe 
little more so, as he flew along with 


his unit, climbed with it, fought with it, 
bombed with it. Then he judged’ it im- 
mediately without time for a breathing 
spell. In the attack or engagement he 
was just as much a part of his outfit as 
the next man; but always in the back of 
his mind was the question—“How will I 
umpire this one?” As it was impractica- 
ble to have an umpire’s accompanying 
plane fly in a detached position from the 
formation which he umpired, he took ac- 
tive part in the whole action. Occasion- 
ally the bombardment umpire rode along 
in the rear or co-pilot’s seat, but the poor 
pursuiter was an _honest-to-goodness 
working stiff. Rear seats? Zero. 

(“Anyway, I'm not losing any flying 
time; it’s only my leisure time this um- 
pire job is cutting to nothing,” remarked 
the umpire of the 55th Pursuit Squadron 
to the author, during the Carolina ma- 
neuvers last November). 

Nor did the bombardment or pursuit 
pilot have much time to figure the thing 


out. As soon as an air combat was over, 


he notified the formation leader of his 
own side just how many casualties they 
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had received according to the provisions 
of the umpire manual. The leader 
radioed the “dead men” to drop back a 
half mile from the formation or to return 
to their home airport at the “casualty 
altitude,” (1,000 feet) rocking their wings 
if attacked by hostile pursuit, to show 
they were out of the fight and not fair 
game. Sometimes the action was so 
rapid that the casualties had not yet been 
pushed out of the formation before the 
outfit was again attacked by the enemy. 

Air umpire procedure was based on the 
following: 

1. One umpire appointed for each 
squadron, and one for each group, the 
latter generally acting as airport umpire, 
to assess losses should the airport be at- 
tacked by the enemy. 

2. Umpires assessed losses to their own 
init only; not to the enemy. 

3. Umpires neutral, non-partisan, when 
icting as umpires. (When taking part 
in an air raid or a fight, however, they 
lid their best for their outfit.) 

4. Attacks on enemy installations such 

large bridges were umpired through 
he air director, one of the staff which 
lirects and co-ordinates both sides. This 
ir director arranged for a qualified 


ground umpire to be at the bridge over 


enemy territory to judge the results 

its bombing 

5. Ground umpires judged the losses or 
lelays to ground troops or vehicles as the 
esult of air attack 


Paratroops proved their efficiency during war games. Here they descend on 
Pope Field, N. C. Once on ground they leave ‘chutes, race to overcome foes. 


Dummy planes often delude enemy into wasting bombs on burlap-covered frames. 


Although crude jobs on close inspection, they resemble airplanes from aloft. 

















These Curtiss O-52 observation planes are simulating a bomb attack on bridgehead 


during First Army maneuvers. Umpire would decide that bridge and trucks are "out." 


6. Antiaircraft umpires judged the 
losses to enemy aircraft as the result of 
their antiaircraft fire. 

Only in the-last two large scale ma- 
neuvers had progress in air-air and air- 
ground umpiring been .rapid; especially 
in the latter type, such¥as the timpiring 
of antiaircraft action against airplanes or 
the effects and results of aerial bom- 
bardment against installations, such as 
bridges. Air-air umpiring is relatively 
easy and deperffs upon a definite set of 
umpire rules; but air-ground umpiring 
is so dependent upon effective and rapid 
communication that the previous pinch- 
ing of funds for umpire communications 
prevented effective and*rapid umpiring 
in such phases until quite recently 


A definite set of rules written under 
the guidance of Lieut. Gen. Leslie J. Mc- 
Nair, of Army General Headquarters, 
served as a guide for all air umpires. This 
manual prescribed among many other 
things, the method of umpire procedure, 
the length of time required for simulated 
loading of bombs in bombers between 
missions, the maximum number of mis- 
sions per day each combat crew was al- 
lowed to fly or the maximum number of 
hours they could be held on alert or in 
readiness, the amount of damage a cer- 
tain number of (simulated) bombs of a 
certain size could do to an airport and 
the percentage of planes on the ground 
those bombs would destroy, and the 
losses to formations of certain sizes and 


Light field piece is loaded into Douglas C-47 (converted DC-3) transport as air- 


borne infantrymen prepare for lightning advance. Red cross is insignia of “enemy.” 





types during air combat with enemy 
formations of certain sizes and types, 
Also some of the finer points of umpire 
technique were contained in the manual, 
such as the note that a pursuit forma- 
tion surprising another pursuit forma- 
tion and attacking it is assessed only half 
the normal number of casualties, while 
the outfit which is surprised gets double 
the normal number of losses. 

But let’s imagine we are stowing away 
in the P-39D flown by Lieut. John C. 
Robertson, umpire of the Blue’s 39th Pur- 
suit Squadron, perching on the pilot’s 
shoulder as he gives her the gun and lifts 
her up with the squadron, off at 10°50 
a. m. on an interception mission in the 
1941 Carolina maneuvers. He’s flying a 
wing position where he can best observe 
what goes on for the entire formation. 
The squadron is shifting direction slight- 
ly in response to orders from the ground 
to correct its course to intercept the 
enemy. Far below them the ground ma- 
neuver area unrolls. An _ occasional 
enemy observation plane is sighted; fair 
prey at any other time but this. Then 
the orders over the radio from Lieut. M. 
L. McNickle, the squadron commanding 
officer; the enemy has been sighted; nine 
unescorted B-25’s, evidently on their way 
to attack an important bridge whose de- 
struction or damage would seriously de- 
lay the advance of the Blue ground 
forces. The formation of pursuiters race 
on, and, at 11:15, they make their inter- 
ception and attack, hanging on long 
enough so that all pilots have been able 
to launch at least one assault on the Red 
bomb-luggers; so the bomber umpire 
knows his outfit has been attacked by 
18 pursuiters. As the last screaming as- 
sault is started the bombers reach the 
bomb-release line, the leader releases a 
parachute flare to indicate to the ground 
umpire and antiaircrafters that his bombs 
have been dropped and the B-25’s’ noses 
point homeward. 

MeNickle also pulls his squadron away. 
At a lower altitude they return to their 
airport at Florence. Robertson glances 
at the card he has posted on his instru- 
ment board, 18P VS 9-10B—our losses 
three. He signals “three” to the leader, 
who promptly orders three of his pilots 
to drop back as “casualties.” Instead of 
immediately returning home they are to 
accompany the formation to observe 
what goes on from there. The pursuiters 
can’t linger too much on their return to 
the airport; they may be needed on an- 
other mission, but they may come across 
one of those enemy observation planes 
they saw—and that’s what they do. An 
O-47, with a big red cross on its fuse- 
lage, coming along. Six peashooters 
pounce on it. Victory,—with no pursuit 
losses. The squadron re-forms and just 
before noon the P-39’s drop back into 
their home airport. Most of the pilots 
rest, but not the umpire. Shortly there- 
after he hands a message to a teletype 
machine operator whose sole job is to 
transmit and receive umpire messages 
from that airport to director headquar- 
ters. At this central headquarters, which 
umpires all umpires, both Red and Blue, 
the message comes in: 

(Continued on page 86) 
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Government's war on migratory insects. 


because of their leading part in the 

war between nations. But they are 
equally important, if less publicized, in 
the Department of Agriculture’s battle 
with mites, spiders and insects which 
inhabit the troposphere (the air between 
the earth and the stratosphere) and, in 
their migrations, take tremendous toll of 
vitally important crops. 

The “front” of this scientific war is 
located at Tallulah, La., dewn in the 
lower Mississippi Valley and 80 to 85 
feet above sea level 

This country, so say the flying en- 
tomologists, is ideal for the business of 
collecting bugs in the air. In Madison 
Parish there are 80,000 acres of land 
under cultivation—most of it in cotton— 
and the soil is rich and fruitful. There 
are four times 80,000 acres covered with 
swamps and forests. There are hundreds 
of lakes and bayous hemmed in by cy- 
press trees and Spanish moss. All of 
which makes that section of Louisiana 
the answer to an entomologist’s loudest 
cry 

While chasing insects with airplanes 
may sound far-fetched, the Department 
of Agriculture is doing just this in a 
serious way in connection with studies 
on the migrations and control of various 
insects, particularly those affecting the 
cotton crop. Before the use of airplanes 
for this important work, science de- 
pended upon the use of tall buildings, 
hills, lighthouses and the erection of bug 


J) *recause oi are holding the spotlight 


Pest trap (between wings) is weapon in 
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by 


S. R. WINTERS 





Jraveling habits of crop killers is revealed as 


airplanes lead battle of entomology versus bugs. 


screens. Now our old picture of scien- 
tists equipped with sun helmets, goggles 
and swooping butterfly nets must be re- 
vised and streamlined. The modern en- 
tomologist sits in the cockpit of a spe- 
cially designed Travel Air biplane. His 
nets are two insect “traps” fixed to the 
wings of the plane. They are placed be- 
tween the wings of a biplane and under 
the wings of a monoplane. It is, of course, 
necessary to have the wing structure and 
supporting struts made stronger than is 
customary for ordinary flying to com- 
pensate for the added wind pressure. 

In our increasingly significant strides 
toward greater and more efficient pro- 
duction of crops in this country, thorough 
understanding of the migrations of in- 


sects and the facts influencing them is 
highly important. Different species of 
insects have their peculiar habits of mi- 
gration; some move from plant to plant, 
others from field to field, while still others 
have distinct migratory movements which 
extend thousands of miles. 

Knowledge of the migrating habits of 
air-minded bugs enables our scientists to 
prevent the spread of new insects, per- 
mits checking harmful migrations at 
their source, and forewarns of outbreaks 
of crop diseases spread by insects in time 
to allow proper control measures to be 
taken. The use of the airplane has solved 
this problem of tracing routes and 
sources of insects. 

All of which brings to mind—when is 
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Held in airstream, these plates catch plant disease spores carried aloft by wind. 


fresh air fresh? During 1,314 flights at 
Tallulah, or 1,007 flying hours, there 
were 30,033 different species of insects 
and spiders taken by these flying insect 
catchers. At altitudes ranging from 20 
to 16,000 feet, specimens were taken 
every month of the year. The altitude 
of 20 feet was as low as any flights could 
be made with safety, and then only un- 
der the best flying conditions. 

From the number of minutes in the 
air and the average speed of the several 
airplanes used, it has been estimated that 
88,827 miles were flown in these insect 
hunts. Reckoning from take-off to land- 
ing, a distance was flown equal to six 
times the circumference of the earth, or 
150,000 miles. 

The flying entomologist has no idea 
what strange and peculiar creatures he 
will snag in his air nets. Dragonflies, 
those darting, gauzy-winged insects, 
seem to prefer a height of 7,000 feet 
Dragonflies are something of fiyers too, 
and frequently are seen to dart ahead 


of a “bug catcher” flying at 100 m.ph. 
Termites abound at 3,000 feet. The 
Thripsidae, or flower thrips as they are 
known by the uninitiated, fly through the 
air with the greatest of ease at 10,000 
feet in their migrations. This is an eco- 
nomic species which does much damage 
to young cotton and other crops. Tracing 
and controlling these insects does much 
to cut down their destructive onslaughts 
on cotton and tobacco fields. Lacewing 
flies and leafhoppers are found between 
500 and 3,000 feet. And these represent 
only a fractional part of the flying and 
drifting insect world. 

The size and weight, or buoyancy, of 
an insect determines the height to which 
it may be carried by the air currents. 
This relationship is best expressed in 
terms of aerostatic or lighter-than-air 
coefficient. The aerostatic coefficient 
varies with the area of the insect, which 
is exposed perpendicular to the pull of 
gravitation and inversely with the weight 
of the insect per unit of exposed area. 


Each of three screens is exposed 10 minutes, then drawn into trap. Note fine mesh. 





Insects collected in high altitudes, es- 
pecially from 6,000 to 14,000 feet, oc- 
curred there because of their relative 
size and weight. Under the same given 
conditions of wind velocity and convec- 
tion, a heavily built insect with small 
wing expanse will not be carried so high 
as a light insect with relatively greater 
wing expanse. It is probable that after 
insects are on the wing little muscular 
exertion is used to sustain the rate of 
speed. Insects on entering strong ver- 
tical currents may attempt to resist them 
by flying through these currents; other- 
wise they wil! be carried up from one 
level to another. 

Strangely enough, spiders have been 
caught at altitudes of 15,000 feet. But 
then, spiders have definite aeronautic 
habits. Their webs can be seen in the 
air as high as 11,000 feet. At times, the 
wings of the “bug catchers” have been 
almost white with spider webs wrapped 
around them. Usually, it is the immature 
stage of a spider, known as a spiderling, 
which is addicted to air travel. It is 
quite possible for the huntsman-type 
spider to circumnavigate the globe with 
the aid of the trade winds. When tak- 
ing off on his journey, the spiderling 
climbs to the top of a fence, twig, or any 
other elevated projection, lifts its abdo- 
men to a 45-degree angle, with legs 
stiffened. It then spins out a thread, 
pushes its body forward, lets go, and is 
carried into the air and upward. It has 
been noted by the flying entomologists 
that the spider is able to regulate its 
course by drawing in its claws and the 
ends of the web until descent is effected. 
Spiders are well represented in the air- 
plane collection of insects. 

Insect hunts and expeditions are un- 
dertaken night or day. Before take off, 
the trap is “loaded” with five unexposed 
fine-mesh wire screens. The trap is in 
three sections, two closed and one open. 
The frame is steel tubing. A steel wire 
runs from each screen to the rear cock- 
pit, from which it is controlled. After 
the desired altitude is reached, the first 
screen is pulled into the open section 
of the trap where it is exposed for the 
desired length of time, usually 10 minutes 
at a given speed. It is then drawn into 
the third compartment and protected 
from further exposure. The remaining 
screens are exposed in like manner. The 
ends of the frames of the screens fit 
tightly and completely close the openings 
to the sections. In this way, insects are 
prevented from reaching the screens be- 
fore and after the proper elevation has 
been reached and exposure made. Insects 
are removed immediately after each 
flight and placed in glass tubes, proper- 
ly labeled. Special flight records are 
kept for each flight. 

There is much evidence to support the 
conclusion that many of the insects and 
mites collected in the upper air, at alti- 
tudes as high as 15,000 feet, were “taken 
alive”. Many specimens were still alive 
when removed from the screens. A mos- 
quito taken at 6,000 feet “was able and 
willing” when removed. Great care is 
used in coating the screen catchers with 
a thin spread of adhesive to retain and 

(Continued on page 106) 
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Double wheels, separated 
by roller, provide plane 
with grip on pipe (above). 
Ship model (left) gives a 
general idea of invention 


and attachment to vessel. 


A Mass-Production Carrier? 


by BEN H. PEARSE 


commercial vessels to serve as auxili- 

ary aircraft carriers by means of a 
superstructure built of standard size oil 
well casing, is one of the most interesting 
of countless devices and inventions sub- 
mitted to Naval authorities at Washing- 
ton since the entry of the United States 
into the war. 

Created primarily as a means of pro- 
viding suitable landing facilities for the 
inventor’s own plane in an otherwise un- 
suitable, mountainous location, the plan 
also involves a slight alteration of con- 
ventional landing gear. If the proposal 
proves practical, it is possible that the 
United States may create in very short 
time an auxiliary aircraft carrier fleet 
which would, in effect, make every coast- 
wise or ocean-going vessel self-protective 
as well as a potential offensive unit. 

The inventor is not an engineer, nor 
is he particularly concerned with aero- 
nautical research. When he first started 
work on his oil well casing landing deck 
he was not thinking in terms of aircraft 
carriers. He is a pilot, part-owner of a 
school now training flyers for the Army 
Air Forces. An occasional interest in 
oil field development accounts for his 
adoption of oil well casings as the basic 
feature of his device. His name is John 
B. Qyinn and he lives in West Los An- 
geles, Cal. 

Quinn has had several planes of his 
own since he began flying in 1921. He 
first associated oil well casings with 
landing decks when he faced the prob- 
lem of creating a landing field near his 
hunting cabin in the Sierras. A fairly 


Y comm and economical conversion of 


Speed and economy in creation of auxiliary aircraft 


carriers is aim of pipe-line landing deck designer. 


level tract nearby would have been satis- 
factory if it had not been for hummocks, 
hillocks and boulders. Quinn first con- 
sidered stretching cables from equal ele- 
vations, but the inherent sag of that ma- 
terial made such a plan infeasible. It 
was then his mind turned to oil well 
casing, with which he was familiar. A 
pipe does not sag like a cable. Why 
not make his landing field out of pipe? 

Quinn rigged up a rough model and 
showed it to a friend with the CAA on 


the west coast. He thought Quinn had 
something. Landing fields for commer- 
cial airplanes have to be far from the 
center of large cities. A landing strip 
of this pipe might be laid across the tops 
of buildings in the downtown section. 
Because of its lightness and the inherent 
strength of the cylindrical form, no in- 
superable engineering problem would 
be involved. Thus encouraged, Quinn 
took his brain child to the A. O. Smith 
Company, of Milwaukee, Wis., one of the 
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Landing gear roller rests on pipes, 





prevents plane from side-slipping. 
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most experienced firms in its line in the 
country. There the practical details of 
stress and strain, the design of the sup- 
ports and the couplings were worked 
out by engineers and put in blueprint 
form as shown on the accompanying 
drawings. Then the war broke out and 
Mr. Quinn went to Washington. 

In brief, his landing deck consists of 
parallel lines of standard size oil well 
casing, eight and five-eighths inches in 
diameter, spaced three feet apart. Fifteen 
of these lines would make a landing strip 
45 feet wide, about the beam of a tanker 
or average size cargo vassel. That would 
be adequate for a landing, Quinn be- 
lieves, but as many more lines could be 
added as the ship’s beam would allow. 
By adding standard 20-foot lengths, the 
strip could be made 400 or 4,000 feet long, 
longer if desired and space is available. 

To lift this landing grille, which would 
be supported by fastenings attached to 
the under side of the pipe to allow a 
smooth surface on top, the landing gear 
would have to be altered only slightly. 
In. place of a single wheel on each side 
would be a double wheel, one of con- 
ventional size for conventional ground 
landings, and the other slightly smaller 
in diameter. Separating the larger and 
smaller wheels would be a roller the same 
width as the diameter of the pipe and in- 
side the smaller wheel another roller the 
same width. By the proper spacing 
the plane lands either on the two larger 
wheels or the two smaller wheels, and 
then drops down onto the rollers because 
of the roundness-of the wheels and the 
pipes. It may, of course, land on the 
rollers in the first place, saving the drop 
of a few inches, perhaps as much as the 
depth of a rut on a dirt field. Once on 
the rollers, the wheels act as a flange 
on either side, preventing the plane from 
slipping sidewards, even though the deck 
be inclined at an angle of 30° or more, 
and also preventing it from ground loop- 
ing. The tail assembly consists mere- 
ly of a wheel with a roller on either side 
wide enough to span two pipes. 

The principal advantages which Quinn 
claims for his design are its lightness, 
the availability of materials and the ease 
and speed of installation. The entire 
weight of the installation on a 400-foot 
freighter or tanker he estimates at about 
300 tons, including the standard Navy 
arresting gear, less than one-fifth of the 
conventional type landing deck. It is 
made principally of a type of pipe which 
many steel mills are ready to start pro- 
ducing immediately without any further 
preparation. The standardized parts are 
readily interchangeable, Quinn points 
out, and less remodeling need be done tu 
convert a vessel than with the conven- 
tional design. 

The Second World War began as a war 
of armies and land based air power. 
From the Polish campaign in September, 
1939, and continuing through the fighting 
in Norway, the Low Countries, France, 
the Balkans, Russia, Libya and even 
Crete, these factors dominated. Naval 
forces were engaged, in the convoy 
service which kept open the vital supply 
lines to Great Britain and later the 

(Continued on page 104) 





FROM HEADQUARTERS 





by prey Col. HAROLD E. HARTNEY (A. F. Res.) 


HE “busy” signal 
at the War De- 
partment, at the 
W ar Production 
Board and the Navy 
makes one curse 
but reveals the bar- 
ometric pressure of 
work here. Mighty 
exasperating when 
one hears the con- 
nection all _ right 
Harold E, Hartney and then after 
hearing the num- 
ber ringing for some 60 seconds, on 
comes the “buzz-buzz.” If that buzz- 
buzz would only come at once to indi- 
cate the line was busy, it would not 
be so bad. But with 250,000 calls per 
day, if 20 per cent of them waste one 
minute per call, 833 hours are lost here 
daily in this one, seemingly unimportant, 
manner. 
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Most readers appreciate that foreign 
pilots who have flown the Army P-47 
Thunderbolt are keen about it. Some of 
them in their enthusiasm claim it is the 
best fighter in the world. The Thunder- 
bolt must be good, for here are some of 
the data officially released on the best 
British fighter. It is the Hawker Ty- 
phoon created by Sidney Camm, who 
gave the RAF its Hurricane, Fury and 
the Hart, each supreme in its day and 
class. The Typhoon is a compact low- 
wing single-seater equipped with a Na- 
pier Sabre 24-cylinder H-type engine. 
The Sabre is one of the world’s most 
efficient proven (in production) engines. 
Its efficiency is obtained by a high r.p.m. 
rate and high brake mean effective pres- 
sure developing 2,350 h.p. for take-off 
and 1,800 h.p. at rated altitude. The 
plane travels more than 400 m.p.h. top 
but its greatest asset is its high altitude 
performance and speed of climb and dive. 
The RAF officers take pride in pointing 
out that the Sabre develops more power 
than the engine which pulls the cele- 
brated London to Edinburgh train, Royal 
Scot (exhibited at the World’s Fair, New 
York, two years ago). Its armament 
would make even a tank camouflage it- 
self green—with envy. If our Thunder- 
bolt is better, it sure is some ship! 

- 7 - 

Your correspondent has an extra bed- 
room in his office suite and has been for- 
tunate in being able to save officers from 
a park bench on occasions when a hotel 
room was impossible to locate. Already 
from the 10 expeditionary forces men- 
tioned by the commander-in-chief, post- 
cards are beginning to arrive from some 
of these guests. This surely is a globular 
war! » * 

It won’t be necessary for the advocates 
of a separate air force to lobby any more. 
With six billion dollars for the Navy and 
nine billion for the Army Air Forces, to- 
gether with all the personnel, fields and 
“what-not” that connotes, the Army and 


Navy are beginning to put up a fight for 
a separate Army and a separate Navy! 
* * * 

General Hershey, director of selective 
service, caused quite a sensation here 
when he warned the nation that its sup- 
ply of manpower is not as endless as 
many people think. Already he has dem- 
onstrated a balanced liberal attitude on 
this vital subject by releasing essential 
key-men of the motion picture industry 
from the draft. He appreciates that cer- 
tain businesses, and key positions therein, 
are more important than foot-slogging. 
He bases his whole policy on two ob- 
jectives, both inter-related:—raising an 
Army and producing the war goods. 
People here in Washington will be happy 
when all the “top men” follow this broad, 
sound line. 

2 * . 

Dozens of men representing small busi- 
nesses have been in Washington attempt- 
ing to prevail upon Donald Nelson, head 
of the War Production Board (successor 
of OPM, the Supply Priorities and Allo- 
cations Board, the National Defense Ad- 
visory Committee and all the off-shoots 
of the original War Resources Board of 
August, 1939). They want him to take 
all production, except experimental, away 
from the Army and Navy; get the ap- 
propriations into his own hands, allocate 
it himself through a decentralized indus- 
trial control utilizing every little machine 
shop and employing every man possible 
for production. 

These crusaders point out that most 
of the contracts handed out by the serv- 
ices have gone to big business (over % 
per cent to 56 of the 180,000 manufac- 
turing establishments in the United 
States) and they claim that often in the 
past attempts have been made to revive 
the work of old communities where some 
special line had succumbed to changing 
national economic conditions. The Army 
ordnance department made a survey of 
prospective plants and found 89 per cent 
(850 out of 960 plants inspected) were 
convertible to ordnance production. A 
very influential man has remarked: “Will 
he (Nelson) fight to protect the United 
States or certain entities within the 
United States?” Nelson already has an 
executive order which gives him com- 
plete and unequivocable authority. He 
can do anything. 

om * * 

“Washington has become a megalo- 
saurian city, its body all out of propor- 
tion to its brain,” said one prominent 
visitor here. “The staggering and un- 
wieldy size to which it has been swollen 
by the ill-considered effort to make it 
the industrial as well as the political 
capital of the nation explains much of 
the confusion and congestion that impede 
war production.” A committee of the 
Senate is working especially on this one 
phase. The Truman report went over the 
heads of the American public largely be- 

(Continued on page 100) 
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A pugnacious American eagle in fighting 
stance identifies Eagle Squadrons of RAF. 
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Ferocious tiger typifies spirit of AVG's, 
heroic Yank pilots defending Burma Road. 
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Disney Artist Henry Porter at work on designs which now adorn planes, ships and men. 


INSIGNIA 
INDUSTRY 


by KURT RAND 


Walt Disney's artists work tirelessly as requests 
for aviation caricatures swamp special department: 


Mouse, Donald Duck, Dumbo and an 

assorted collection of strange charac- 
ters who cavort across the screens of a 
nation, has taken on a part-time job 
which bids fair to become an industry 
of itself. The new “industry” is strictly 
non-profit, patriotic and a help to the 
morale of our armed forces. 

Disney is not only patriotic, but he is 
air-minded. He flies wherever he can. 
And, what’s more, his huge new plant in 
the San Fernando valley is virtually 


Wiss: DISNEY, the pappy of Mickey 


bounded by the Griffith Park Airport of 
the California State Guard, Grand Cen- 
tral Air Terminal (on which operates a 
primary training school of the U.S. Army 
Air Corps), Lockheed Airport and Lock- 
heed Air Terminal, plane testing base 
and western terminus of all transconti- 
nental airlines. 

He’s come to admire the daring young 
men who practically blacken the skies 
directly above his big new studio. More 
than that, he’s wanted to be of service 
to them. 











Naval Reserve aviation base at Atlanta, Ga., 
obtained coveted Donald Duck emblem. 





The Ellington Field, Tex., bombardment 
training group got this infant prodigy. 


xe 


A rampant Indian is Disney's idea of the 
16th Reconnaissance, Fort Douglas, Utah. 
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Capt. Elliott Roosevelt wangled Dumbo for 
Sixth Reconnaissance Group, Newfoundland. 


And, June, 1939, a letter showed up on 
his desk which told him exactly how he 
could contribute to national defense. The 
letter was from Aviation Cadet Burt 
Stanley, USNR, who was in training at 
San Diego. 

“During the last World War,” Cadet 
Stanley wrote, “various aviation squad- 
rons had their own insignia, such as the 
‘hat in the ring’ design used by Capt. 
Eddie Rickenbacker. Today, we don’t 
have clever ones, the kind needed to kick 
up our morale and give us a feeling of 
personal pride in our outfit. Why don’t 
you design us a suitable insignia?” 

He suggested that Disney might get off 
to a good start by designing one for an 
aircraft squadron aboard the new Navy 
carrier, the U.S.S. Wasp. 

“You bet I can,” Disney replied. He 
turned the job over to an artist named 
Henry Porter, better known to the hun- 
dreds of Disney artists and his boss as 
“Hank.” One of Porter’s men went to 
work and from his facile pen came a 
magnificently belligerent wasp, a wasp 
who really meant business. 

The wasp suddenly blossomed out 
aboard the aircraft carrier. It went on 
planes, flying jackets, mechanics’ uni- 
forms, letterheads and anything else 
handy. And it wasn’t long before the 
Disney insignia was known from coast- 
to-coast. 


A sea-going Donald Duck proudly reigns 
over British carrier “H.M.S. Illustrious.” 





Elephant poises, ready to "put the shot 
for 40th Bombardment Group, Puerto Rico. 


And what happened? 

Just what you’d think. The lads who 
saw the wasp wanted something of their 
own. Requests started to pour into the 
Disney studio almost every day. Disney 
summoned Porter. 

“Mister,” he’ said, “you have yourself 
a job. Just settle down to it. Make as 
many insignias as you can. If you get 
overloaded with work, let nie know.” 

At this writing, Hank Porter has out- 
grown one room, and he works in three. 
On the staff he hus organized are Van 
Kaufman, a very talented young man 
from Georgia, whc went to art. school in 
Los Angeles and who has been working 
at the big Disney plant two and a half 
years; George Goepper, skilled drawer of 
Pluto the pooch, and Ed Parks, a Con- 
necticut boy who has been with Disney 
for four years. Of the lot, Parks is the 
only one who actually flies, having taken 
instruction in Connecticut. Kaufman 
used to build and fly model airplanes, 
however, and is in the spirit of the thing. 

Disney says: 

“Never mind what the job is costing 
us. That isn’t important.” 

However, you can rest assured that the 
company at present is spending four fig- 
ures a month on the department which 
Hank Porter has created. So far, more 
than 200 insignias have been turned out 
for the Army, the Navy, the Marines and 
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Ready for action, a fighting cock marks 
Selfridge Field, Mich., pursuit planes. 
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A jubilant hippopotamus happily tosses 
bombs for the 43rd Bombardment Group. 


for various Governmental bodies. Work- 
ing as hard as he can with his three 
co-artists, Porter nevertheless is more 
than 200 behind. 

But we'll catch up,” he declared, with 
a grin, when I went to visit him in his 
three-room workshop. He was very 
busy working on a design requested by 
Capt. Elliott Roosevelt for the Sixth 
Reconnaissance Squadron. He showed 
me the quaint flying elephant, “Dumbo,” 
from the full-length animated cartoon 
from the same name. Dumbo, a fat little 
dwarf elephant with huge ears, learns 
that he can use them to take off, zoom 
and do a few acrobatics. 

“We have been informed that up to 
now no commercial characters could be 
used in the designs,’ Porter explains. 
“That is why, to date, Mickey Mouse, 
Minnie, Donald Duck and a few others 
in the Disney family haven’t appeared. 
Naturally, it might look as if the various 
branches of Government were advertis- 
ing the Disney product.” 

Disney certainly isn’t advertising any- 
thing. He is only trying to do a good 
job. Dumbo was allowed to pass muster 
because he isn’t a permanent Disney 
star, like Pluto, for instance. Dumbo 
was in for just one picture, and it has 
been released. 

So, you are hereby notified in advance 
that Captain Roosevelt is going to get 


Straight as the proverbial arrow goes 
the 77th Bombardment Squadron's bomb. 





Identity of this scrappy individual is 
easily guessed. He's the U.S.S. Hornet." 


Dumbo for the Sixth Reconnaissance 
Squadron, and that Dumbo will be hold- 
ing a _ spy-glass, which carries the 
thought that the Sixth, although a bit 
large, nevertheless is both graceful and 
on the alert. 

At the same time, on another board, 
is coming into being a job for the First 
Defense Battalion, part of the group of 
heroes who received a citation for the 
defense of Wake Island against the sur- 
prise-attacking (to put it mildly) Japs. 
The design isn’t far enough along to 
make a definite report on it. 

“It seems that the designs find a lot of 
favor,” Disney says, “because they have 
a tendency to knit a squadron or a bat- 
talion or whatever organization they may 
be drawn for, closer together. The group 
is just a group until there is something 
to ‘pin it together’ and then it becomes 
a real machine. Other groups challenge 
it and they too get into a fine competitive 
spirit. The design represents the same 
thing today that the red ’kerchiefs worn 
by General Custer’s Seventh Cavalry 
did in the Civil War and later in Indian 
fighting. The general wore one, soon 
everyone was wearing one. The men 
were proud of the scarves, held those 
who wore them equal, and boasted that 
they could lick any outfit of similar size 
in the world. That’s the kind of spirit 

(Continued on page 90) 


Typical of Gray Field, Wash., Air Base 
Detachment is this energetic, busy bee. 








This wasp for Fighting Squadron Seven 
started the Disney series of insignia. 





Air raid wardens of Greenwich Village, 
N. Y., are known by this special design. 
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The P-40 carries a wallop. So does this 
insignia of the 45th Air Base Squadron. 





RCAF 


Eight airports and 70 planes have grown in two years to an air force of 6,000 training ships, 72 modern air centers. 


by DON R. RAE 


Photographs from Warner Brothers 


Starting from scratch in 1939, Canada has created an impressive and 


highly efficient aerial war machine to train the empire's flying men. 


proved airports to a total of 72 com- 

pletely modern and equipped air 
centers in the course of two inspired 
years; 

From a collection of not more than 
70 obsolete planes to an air armada of 
more than 6,000 training ships; 

From small and inadequate Atlantic 
and Pacific coastal patrols to 26 squad- 
rons of pursuit and bombing pilots, now 
being organized, to serve as an inte- 
grated RCAF force overseas; 


F ve a forlorn total of only eight im- 


From 170 pilots to a total of 2,500 high- 
ly trained soldier-pilots fighting both in 
Europe and in the Near East, and an esti- 
mated output of 900 pilots per month; 

From a personnel of less than 2,000 on 
the ground and in the air to a vast train- 
ing force of 250,000: 

This, in brief, sums up the amazing 
speed with which the Royal Canadian 
Air Force has developed and expanded 
under the Joint Air Training Plan 
launched soon after Great Britain de- 
clared war on Germany in September, 


1939. Into a vast aerial melting pot have 
gone Canadians, Australians, New Zea- 
landers and Americans. It is estimated 
that 10 per cent of the entire RCAF is 
American, thanks principally to the 
famed Clayton Knight Committee (now 
the Canadian Aviation Bureau) which 
has disseminated information throughout 
the United States. 

The foregoing data comes from Squad- 
ron Leader Owen Cathcart-Jones, famed 
British naval and commercial pilot, a 
Staff Officer in the Directorate of train- 





Single line, center, is RCAF graduating class. American "Harvards," "Yales"’ and British Avro “Ansons" form hollow square. 


ing for the RCAF, 
and recently as- 
signed to act as 
technical advisor on 
the Warner Broth- 
ers motion picture, 
“Captains of the 
Clouds,” which tells 
the story of the 
growth of the 
RCAF with the 
foreground of ac- 
tion revolving 
around “bush fly- 
ers” who enter the service. 

Much of the film was taken at the 
Number Two Service. Flying Training 
School at Uplands, Ontario; at the Cen- 
tral Flying School at Trenton, and at the 
Atlantic base near Halifax. 

Squadron Leader Cathcart-Jones has 
had a varied and exciting career, with 
about 3,500 hours of logged time behind 
him. Born at Insch, Scotland, June 5, 
1900, he attended preparatory school un- 
til he was 13 and then became a naval 
cadet. For the next 17 years he was in 
the navy, with six years in the Fleet Air 
Arm, holding the rank of Lieutenant. 
He flew from the Glorious, the Eagle, the 
Courageous, the Hermes and the Argus. 
He resigned in 1930 and, as a civilian 
pilot, flew with Glen Kidston. Among 
his sensational flights were from London 
to Capetown; from London to Malta; from 
London to Melbourne, and several South 
American demonstration flights. In addi- 
tion to making record flights, he acted as 
technical advisor to producers of motion 
pictures in Great Britain. From 1936 
until 1939 he spent most of his time in 
Mexico, but hurried to Canada to offer 
his services to the RCAF when the war 
started. 

“In the beginning,” he declared today, 
“the RCAF, now the pride of all Cana- 
dians, had only the nucleus of an air 
force. There were but a few Noorduyn 
Norsemen, Fleet biplanes, Fairchild 71’s, 


Owen Cathcart-Jones 


Bellancas on floats, and flying boats. 

“Personnel was about 2,000, including 
both airmen and groundmen, or aircrafts- 
men. 

“There were but eight fields, three of 
which were well developed. These were 
Camp Borden (now the senior member 
of a group of 26 service flying training 
schools) ; Rockcliffe, which is devoted to 
test and development work; and Trenton, 
the central flying school.” 

Today, a complete training schedule is 
in full operation, consisting of initial, ele- 
mentary and service stages, roughly cor- 
responding to the American system of 
ground, primary, basic and advanced 
stages. Graduates have approximately 
265 hours, which is 55 more than fledg- 
ling U. S. Army Air Forces’ lieutenants 
have when they receive their commis- 
sions. 

The breakdown of the four stages of 
training is as follows: 


Initial (ground)—four weeks. During 
this period physical and mental tests are 
given, which results in cadets being sent 
in three directions, (1) pilot, (2) air gun- 
ner, (3) observer. 

Elementary (primary and basic)—four 
weeks. This includes training for solo, 
and solo flight. 

Service (advanced)—two months. Ad- 
vanced flying, including instrument work. 
Pursuit pilots go to single-engined jobs, 
bomber pilots to two-motored jobs. 

Overseas (combat training) —- five 
weeks. Here, pilots “polish off” with an 
actual bombing flight, flying as co-pilot, 
or actual participation in a fighter patrol 
before final graduation. 

Oddly enough, only 10 per cent of the 
graduates are commissioned as officers. 
The other 90 per cent are ranked as 
sergeant pilots. 

“The RCAF believes that this system, 
rather than granting of commissions to 


Air Marshal William A. ("Billy") Bishop, famed World War | Canadian ace, 


and staff review RCAF cadets. 


Note American “Harvards,” "Yales" in rear. 
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everyone, inspires a greater spirit of com- 
petition,” Cathcart-Jones declares. “The 
sergeants gradually get commissions. The 
original commissions are granted as a 
result of excellence in all phases of fly- 
ing. Pilot officers receive about $120 a 
month, as compared to a flight lieuten- 
ant’s pay of about $245 in the United 
States. However, a great many allow- 
ances are made, which brings the pay 
well up. Pilot sergeants receive slightly 
less than the officers.” 

Cathceart-Jones declares emphatically 
that there is no shortage of candidates— 
that, in fact, the Joint Air Training Plan, 
being the pet of the Canadians, is receiv- 
ing more than enough man power. 

“We require what corresponds to a 
high school education,” he says. “We've 
so many superior candidates that it has 
not been necessary to call up even what 
one might call ‘first class men.’ It is 
heartbreaking to turn down some of the 
excellent material we do. 

“Educationally and physically, we be- 
lieve that we have the finest fighting 
product in the world today. 

“The estimated cost of training a pilot 
is about $25,000, which is about the figure 
arrived at in the United States during 
World War I.” 

The Australians and New Zealanders 
arrive with a background of elementary 
training. Many of the United States can- 
didates have had some flying experience, 
most of it in CAA primary and secondary 
schools. 

“The need of instructors is our bottle- 
neck,” Cathcart-Jones declared. “We do 
not have enough for the elementary (pri- 
mary) training. The elementary schools 
are operated by private enterprise, much 
as in the United States. We return some 
of our best pilots to these schools to act 
as instructors. 

“The Canadian Aviation Bureau has 
been of invaluable aid in getting instruc- 
tors from the United States. As an ex- 
periment, we accepted 25 apprentice in- 
structors, mostly from California, with a 
minimum of 150 hours of instructional 
experience. This was successful, and we 
could use many, many more.” 

Instructors are accepted up to the age 
of 45 years. Those wishing to enlist in 
the RCAF for flight training, however, 
must be between the ages of 1712 and 28 
years. At the present time, there is a 
need for air crews, and the Canadian 
Aviation Bureau is working on the United 
States phase. 

The new plan for the development of 
the 26 fighting and bombing squadrons 
to be organized and sent overseas is the 
result of popular demand in Canada, both 
among the civilians and among the pilots 
themselves. Until recently all activity 
was directed toward training, with the 
overseas pilots being infiltrated into RAF 
squadrons, with the result that pilots 
were losing their Canadian identity. 

“The new squadrons will give Canada 
a chance to show that its pilots can fight 
and bomb, and the achievements of these 
squadrons will be Dominion achieve- 
ments,” Cathcart-Jones explains. 

The growth of the air centers is one of 
the most amazing in military annals. 

(Continued on page 102) 
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*A NEW COMPUTER 


by T. C. GILLMER 


Designed by the author, this calculator simplifies nav- 
igation problems, is accurate without being complicated. 


NAVIGATIONAL computer may seem 

to be a little thing, but, like a chart, 
compass, or other instrument, it is an 
essential “tool of trade” to the pilot. But 
also, to the student pilot, like a text book, 
it is an adjunct to his study. It is doubt- 
ful whether the pilots on our fighting 
fronts will be restricted in the use of in- 
struments so as to make them available 
for training purposes, however. In the 
light of this contingency the new “Gill- 
ner computer” has been developed by 
the Weems System of Navigation, of An- 
napolis, Md. Its design is similar in ba- | 
sic principle to all higher grade com- | 
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plotting boards. In addition it will re- 
lease expensive types to actual wartime 








use. 

£ = | As a practical computer outside the 
—— = : classroom, it is more accurate than most. 
It has the adaptable advantage of wide 
= speed range, both low and high. Such 
es: range will cover any civil and most mil- 
ee. itary aircraft. The identifying colored 

scales, easy to read size (7144” x 714”) 


and basic design should render it a higher 

yo SS ' a useful instrument in the hands of the 
/ | 3%) pilot as well as student. 
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Wind and bearing grid. The Dalton Model J. 


puters and plotting boards (Army pilots 
will recognize a marked similarity to the 
Dalton model “J”). This new computer 
has the great advantage, however, of 
being easily manufactured on a quantity 
basis with the consequent low cost. No 
more expensive than the average text 
book, it contains the features and oper- 
ating principles of computers priced in 
the neighborhood of $40. 

Simply, it consists of two frosted trans- 
parent plates, unattached but to be moved 
face to face to form the required setting. 
The fact that these two plates are not at- 
tached makes possible the simplicity in 
manufacture, requiring no precise and te- 
dious centering and pinning together of a 
series of discs, common to other types. 

The unique features of the new Gill- 
mer computer are briefly: two plates, 
wind and bearing grid (a) and drift grid 
(b). The reading is always made di- 
rectly at the center, with no searching 
or getting lost. The scales are two and 
conform to the sectional and regional 
aeronautical charts, thus making it pos- 
sible to set up the problem directly over 
the chart. Additional scales for plotting 
and expanding problems are found on the 
outside edge of the drift grid plate. 

As a training computer it will have 
the marked advantages of quantity pro- 
duction, simplicity and instructiveness in 
the basic principles of all computers and 
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A STUDY OF TAILLESS AIRCRAFT 


Northrop flying wing may mean the 

practical solution of the all-wing air- 
plane problem. Few of the previous tail- 
less jobs that took to the air showed any 
marked improvements over the airplanes 
of conventional designs. Usually the 
rudder area was larger than the area a 
regular tail would require. 

There should be a distinction in nam- 
ing an airplane a flying wing or an all- 
wing airplane. All airplanes are flying 
wings. Therefore an airplane having no 
tail should be called a tailless airplane, 
even if it had one or more rudders, and 
an airplane in which everything is an 
integral part of the supporting wing, such 
as cabin, control surfaces, should be 
named an all-wing plane. 

One of the most successful flying wings 
is pictured in Section 1. It was designed 
by Vincent Burnelli, an American engi- 
neer, and built in England. Recently it 
made a 6,500 mile nonstop flight. The 
increased chord between the booms will 
retain the same aerodynamic efficiency 
as the outer portion of the wing. 

The problems of a tailless airplane are 
manifold. Experiments with paper mod- 
els, shown in Section 2, will help to un- 
derstand the complex nature of an all- 
wing airplane. Many designers add too 
many control surfaces in order to make 
sure of its maneuverability, thus adding 
more drag than the regular tail would 
have. 

Nature gives us a few examples of tail- 
less jobs that may be studied. Some birds 
retract their tails when soaring. Even 
bats may be classed as tailless creatures. 

There is, however, an example of a 
tree that sends its seeds to a distance of 
one to five miles by adding a thin mem- 
brane for a gliding surface. It is the leaf 
of the Zanonia Macrocarpa of Java. A 
sketch in Section 3 shows its upturned 
tips (washout) to give the necessary 
aerodynamic stability. 

The regular airfoil sections have no 
longitudinal stability except at very low 
aspect ratios. The Clark Y must have 
its flaps turned up at least 7° before it 
becomes stable. The efficiency and the 
lift of the wing however will drop con- 
siderably. This is made evident by the 
fact that the upturned trailing edge re- 
turns the airstream to its original posi- 
tion, as shown in Section 4. 

The previously mentioned Zanonia 
leaf was used by Wels of Czechoslovakia 
to develop two gliders. The public ap- 
pearance of the Wright brothers was 
instrumental in Wels’ decision to install 
an engine in a man-carrying glider, 
which he named the Sparrow. But even 
an additional frontal elevator control 
surface did not lift the plane off the 
ground. Etrich, the financial backer of 
Wels, added a flexible tail surface and 
increased the aspect ratio of the main 
wing. This plane, named the Pigeon, 
made its first hop in 1909 when most of 
the countries already had their successful 

(Continued on page 102) 
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Interest in tailless craft (sketched above) is rekindled by Northrop flying wing. 





A. W. BERNSOHN 


Ai former barnstorming dare- 


devil enlists the aid of scientists 
to prove practicability of free 
falls from the sub-stratosphere. 


plane, just a speck at the sub-strato- 

sphere altitude of 30,800 feet. From 
the plane falls a tinier speck, a human 
body. It plummets rapidly toward earth. 
For more than two minutes it falls with 
parachute unopened. Downward it 
plunges until about 1,500 feet from the 
ground. Then one parachute mushrooms 
out. Then another; and the jumper set- 
tles safely to the ground. 

It’s Arthur H. Starnes—and his scien- 
tifically planned, record-breaking free 
fall. 

When Starnes was a kid, he was just 
another daredevil barnstormer flying 
about the country with men like Roscoe 
Turner, Bob Shank, A. B. McMillan, 
Clyde Pangborn, Dixie and Doug Davis, 
Eddie Stinson and many others. He did 
wing walking, changed planes in mid-air, 
performed on rope ladders, made inten- 
tional crashes and some unintentional 
ones. Once, at Huntington, W. Va., he 
dove 100 feet into a river from a plane 
throttled down to 65 m.p.h.! In 1925, he 
took his first delayed-opening jump, a 
free fall from 5,000 to 2,500 feet. This 
was one of his most sensational stunts, 
since he was a pioneer in this type of 
leap. By 1928 he’d perfected his ability 
‘to the point where he could leap from 
9,000 feet and not open his ‘chute until 
spectators were ready to faint from ten- 
sion. 

Then he got the idea that if the body 
were protected from the elements and 
given oxygen, a properly trained jumper 
could eliminate the fear barrier that kept 
the free fall so dangerous. He was one 
of the few who believed that the human 


Prriane, just lenses are trained on the 


Cumbersome, but each device played an 
important role in recording jump data. 
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body could fall indefinitely without los- 
ing control of mental and physical facul- 
ties 

But those daredevil days were long 
ago. Now Starnes is more a scientist 
than a stunt man. He is a real estate 
expert, a member of several lodges, a 
family man whose wife and son confi- 
dently expect him to return home regu- 
larly in one piece despite his risky side- 
line of parachute jumping. Today, at 36, 
the 190-pound expert has about 300 para- 
chute jumps in his experience kit, 56 of 
them heing free falls through an average 
distance of 7,000 feet from altitudes up 
to 18,500 feet—not including his strato- 
sphere jump. Many of his previous free 
falls also were made under expert scien- 
tific observation. 

Once Starnes settled down to the quiet 
life of a Calumet City, IIl., real estate 
man. But the information he had about 
jumpers not blacking out when they fall 
kept stirring in his mind, shaping into a 
complete, well-rounded, scientific theory. 
It wasn’t quite complete for a long time, 
until the so-called “have not” countries 
started acquiring neighboring land. A 
new sort of warfare came along. 

Then it all became clear to him: 

The free fall is a valuable military 
technique. It can save lives of pilots 
forced to abandon ships. And pilots and 
members of air crews are too expensive 
to waste since it costs a country $20,000 
to $25,000 to prepare a pilot for first line 
duty. There’s no chivalry in this war 
like there was in the last. No more can 
a defeated birdman dip his wings and 
bail out unmolested. Actual cases have 


already been recorded of American pilots 
being riddled with Japanese bullets as 
they swung helplessly from their chutes. 

If a pilot delayed opening his ‘chute 
until he was within 2,000 or 3,000 feet of 
the ground, the enemy plane’s gunfire 
would find him a difficult target in the 


Starnes examines pneumagraph which is worn attached to breastplate (note in 


foreground) and records respiration. 


air. Also the enemy would hesitate to 
attack him after he did open the ’chute 
because of fear of antiaircraft fire at low 
altitude. 

Furthermore, the free fall permits the 
body of the jumper to decelerate to a 
safe speed. While you can’t very well 
get out of a modern warplane going 
around 350 m.p.h., you can jump from 
one going at 200, Starnes reasoned. The 
body then becomes a projectile. The 
shock load of an immediately opened 
*chute would be tremendous at this rate, 


Decompression chamber was used to accustom body to thin air of sub-stratosphere. 


Equipment brought weight to 28534 pounds. 


almost certain to severely injure the 
jumper. A suddenly opened ‘chute, at- 
tached to a man who has just left a 
speeding plane, might have to withstand 
a shock load of 5,000 pounds! One Navy 
man didn’t let his body decellerate in 
such a jump and opened his ‘chute im- 
mediately. His straps broke and he 
crashed on down while the burdenless 
parachute floated lazily to earth. 

Starnes believed that a 200-pound body 
would not exceed a speed of 130 or 140 
m.p.h. at 2,000 feet after a considerable 
free fall. If the ’chute opens at a descent 
faster than 150 m.p.h. there’s a strong 
chance of injury to jumper, harness and 
canopy. 

Another advantage Starnes envisioned 
was minimizing the danger of the pilot 
colliding with his disabled craft or parts 
of it, since it stands to reason that an 
airplane out of control won't follow the 
exact path of a falling body. 

Too, if the jumper isn’t equipped with 
a supply of oxygen and he bails out far 
above the 15,000-foot level he’d be al- 
most certain to lose consciousness in a 
comparatively slow parachute descent. 
Were he to take a free fall he could reach 
the 15,000-foot level rapidly. There addi- 
tional supplies of oxygen are not needed 
to sustain consciousness. 

A combat advantage Starnes later con- 
ceived after parachute troops became 
more commonly used was that of strato- 
height jumpers taking free falls to near 
the earth. Planes would be most diffi- 
cult to detect and the ’chutists would be 
virtually unsuspected until they were al- 
most to the ground, giving the attack a 
much greater chance of success. 

It all added up to a pretty convincing 
picture. He knew it would be fruitless 
to try spreading his theory before the 
public until someone had taken the first 
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Doctors Carlson, Krasno and Ivy converse with Starnes during ascent. 


Mobile 


radio unit proved valuable aid in compiling accurate data for further study. 


jump. That, he decided, must be his job 

It wasn’t easy. A man doesn’t just go 
up to the stratosphere and jump. It takes 
training, preparation and money. The 
war was pretty far from our door and 
the depression was with us when Starnes 
first started tugging at coat-tails and 
waiting in outer offices. 

In the Spring of 1940, he wangled a 
three-hour session from Dr. Anton J. 
Carlson, then a professor of physiology 
at the University of Chicago. He could 
breathe, yell, see and think, when fall- 
ing, Starnes told him. 

“Incredible!” exclaimed Dr. Carlson 
The learned physiologist began rooting 
about in scientific literature. A month 
later he told the jumper that he could 
locate no published data on the effect 
of falling on respiration, heart action, cir- 
culation and a few other physiological 
carryings-on. If Starnes wished, he (Dr 
Carlson) would gladly assist in supervis- 
ing the physiological phases of the under- 
taking. 

They lined up a list of necessary equip- 
ment. It was a formidable looking list 
They decided that all commercial agree- 
ments into which Starnes might enter 
must be in experimental channels, rather 
than profit-making ones. Starnes agreed 
to attend to all financial responsibilities 
and obligations. 

Dr. A. C. Ivy, professor of physiology 
at the Northwestern University medical 
school, soon had a visitor, a fellow named 
Art Starnes. The visitor knew that Dr 
Ivy and Dr. A. H. Andrews, Jr., of the 
Northwestern medical school and director 
of oxygen service of St. Luke’s Hospital, 
Chicago, had a tank rigged up which 
could simulate atmospheric conditions of 
heights up to 43,000 feet. He outlined 
his project. Would Dr. Ivy assist? By 
the time Starnes finished his story he 
had another scientific adviser. 


Doctors Carlson and Ivy started train- 
ing their man as carefully as a manager 
drills a championship title contender, 
teaching him everything they could about 
the conditions he would face. 

In the cylindrical tank, 48 inches in 
diameter and six feet long, Dr. Ivy, Dr. 
Louis R. Krasno of Northwestern and 
their assistants taught the scientific- 
minded parachute jumper as much as 
they could about air at different alti- 
tudes. They simulated oxygen conditions 
from the stratosphere down to earth, so 
that Starnes could become familiar with 
the varying air pressure through his oxy- 
gen mask. Oxygen from containers out- 
side the tank was run into the jumper’s 
mask through a tube, an automatic regu- 
lator assuring the evenness of the sup- 
ply. 

In the tank Starnes learned how to 
use his oxygen mask, to become familiar 
with the feel of a “drop” at various rates 
of speed. According to mathematical 
calculations, the maximum rate of a fall- 
ing body is 180 m.p.h.—but it could also 
drop at 120 m.p.h., so they tried the whole 


Astronomical telescope was installed 
in window to spot field before jump. 





range and even faster speeds. In fact 
Starnes, before his famous jump, had the- 
oretically been “taken up” to 43,000 feet 
and then “dropped” at the amazing speed 
of 790 m.p.h:! 

Starnes already had learned to open 
his Eustachian tubes by lower jaw action. 
The movement is similar to forcing a 
yawn. He knew the importance of this 
latter practice because it prevents rup- 
ture of the ear drums, it being a means 
of opening the ears whenever a feeling 
of fullness is sensed there. 

In the cold chamber at Armour Re- 
search Foundation; under Dr. T. C., 
Poulter, he became familiar with the op- 
eration of some of his equipment at ex- 
treme temperatures. Mask and goggles, 
for example, were tested against fogging. 
The experimenters theorized that the 
oval eye-piece of the goggles would fit 
so tightly that the lenses could not fog 
on the inside and the slipstream would 
keep moisture cleaned off the outside. 
(Later, in the actual jump, it was found 
that fogging occurred anyway.) Starnes 
tested his oxygen equipment at an ice 
cream plant. 

At the Rubinkam Airport near Chicago 
a few practice jumps were tried from 
comparatively low altitudes, testing vari- 
ous pieces of equipment. Five jumps 
were made with scientific observations 
being taken before the first free-fall from 
the sub-stratosphere was undertaken. 
By then Starnes and his associates were 
confident that a high-altitude, delayed- 
opening parachute jump was possible 
just so the day was one of good visibility 
and the ground wind did not exceed 12 
m.p.h. In fact they decided it was pos- 
sible to train almost anyone to do this 
sort of thing, once fear had been over- 
come by showing that it could be done. 
The old theory about people losing con- 
sciousness in falling now is definitely dis- 
proved, providing that they have proper 
training. 

Piece by piece the equipment was de- 
signed, manufactured or gathered from 
some scientific-minded source. It was no 
snap getting the necessary material lined 
up. Some came from organizations in- 
trigued by the man’s daring or interested 
in perfecting new products. Most came 
from Starnes’ own funds or whatever he 
could line up in that direction. The 
equipment he carried in his sub-strato- 
sphere jump brought his total weight to 
exactly 28534 pounds. 

The electrically heated suit, boots, 
gloves and helmet cost Starnes well over 
$200, but it was a sound investment since 
the temperature at the stratosphere 
height of 35.000 feet is negative 55°. 
That’s cold! The suit protects the jumper 
in the plane and retains sufficient warmth 
to suffice him through the frigid early 
part of a stratosphere fall. It was tested 
in an ice cream company’s cold room for 
three hours at temperatures as low as 
negative 50°. 

For parachutes he bought a standard 
Irvin training outfit, consisting of a 28- 
foot back pack and a 24-foot chest pack. 
He froze the rip cord assemblies in dry 
ice at negative 65°, and when Starnes 
pulled the rip cord he found the outfit 
still opened. 

(Continued on page 74) 
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"Liberator" in Action 








NEMY planes, submarines or ships— 

the Consolidated Liberators serving 
the RAF Coastal Command take ’em as 
they come. And one Liberator had a 
very busy day recently when in the 
space of one hour it successfully en- 
countered two Heinkels, a U-boat and 
a surface vessél over, under and on, re- 
spectively, the Bay of Biscay. 

The following story of that action- 
packed 60 minutes, as told by the pilot 
in a British radio broadcast, adds an- 
other chapter to the long record of com- 
bat performance being compiled by 
American aircraft: 

“Suddenly the rear gunner shouted: 
‘Jerry below.’ I swung the Liberator 
round. There was a Heinkel float plane 





The Nazi freighter appears deserted. Note 
the oil slick (left) from sinking U-boat. 


right down near the surface of the sea. 
He looked as if he was trying to get away. 
We flew around, bringing all our guns to 
bear in turn, and we shot him up pretty 
thoroughly. One of our gunners gave a 
yell of excitement as he shot some pieces 
off the Heinkel’s fuselage and his next 
burst set fire to one of its engines. The 
Heinkel never fired a shot and disap- 
peared into a rain cloud as fast as he 
could. We were certain that his rear 
gunner had been hit and the pilot would 
have had to be lucky if he got home at 
all 

“Once again the sea and sky seemed 
empty and we were able to relax for a 
while and continue our patrol. I thought 
that we had had all our excitement for 
the day, when suddenly the rear gunner 
again shouted, this time: ‘Big ship be- 
low.’ I banked to have a look and there 
was a pretty sight indeed—not only the 


ship, but better still, beside her was a 
U-boat fully surfaced. Down I went and 
got the U-boat in our sights, raking her 
with gun fire. As we passed over her, I 
let go a stick of bombs, which fell very 


close to her. By the time we had turned 
a few seconds later, the submarine had 
gone and there was a patch of brown oil 
left behind. 

Then I decided to attack the ship, so 
we went over and dropped the rest of 
our bombs on her. We attacked her with 
everything we had and we could see 

(Continued on page 81) 
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I LEARNED ABOUT FLYING 
FROM THAT!-—NoO. 34 


by J. H. DRESSEL 


When your engine misses in flight and you try to keep 


on going, your trouble is the “nut” holding the stick. 


STRING of hard luck is apt to make 

a person foolhardy—you get more dis- 
gusted as each link in such a chain of 
circumstances is forged and finally say 
to yourself, “To with it, I'll do it or 
bust.” 

I did just that some years ago, and 
although I did not quite “bust,” the do- 
ing can be attributed to luck—fool’s luck. 

Just before Christmas in 1931, I de- 
cided to fly from Angola, Ind. to my home 
near St. Louis to spend the holidays. I 
got out to the airport for an early start 
since I was flying a well used OX-5 job 
and wanted as much daylight as I could 
manage for the trip. After warming the 
oil on a gasoline camp stove, I fired the 
engine up and made the take-off. Al- 
though it was one of those bleak gray 
days, the air was not too cold and the 
old “churn” was purring like a kitten. 

I headed south as I wanted to transact 
some business in Muncie, Ind. and soon 
sighted Fort Wayne. Just as I was pass- 
ing over the city, the engine started to 
cut up a little, and despite the fact that 
such an occurrence is not particularly 
unusual for an OX-5 engine, I decided 
to set down at the airport and check it 
over. Thus, the first link in the chain 
was forged, although I did not, of course, 
realize it at the time. 

An inspection of the engine disclosed 
no cause for the trouble so I drained the 
jet wells and sold myself on the idea that 
a little water must have passed through 
the carburetor. 

I climbed in and the gas man pulled 
her through—no result. We tried it 
again—still no luck. After half an hour 
of cranking, I was about ready to give 





up when another pilot offered to loan 
me a battery and booster coil. We hooked 
this to my magneto and managed to get 
the engine started. It “revved up” okay 
and sounded healthy again. I was du- 
bious however, since I could not explain 
the hard starting, and I began to wonder 
if the miss had actually been due to 
water in the gas. With this thought in 
mind, I took off but soon felt reassured— 
the engine was running like a charm. 

I had ducked my head below the cowl- 
ing to indulge in a few puffs from a 
cigarette and meditate on how good it 
would be to spend Christmas at home 
when—"“blooey”—the engine started to 
skip again. 

I checked the terrain for a place to 
land and drew a blank—nothing but trees 
and hills. The tachometer dropped to be- 
tween 1,000 and 1,100 r.p.m.’s, but as the 
trouble did not seem to get much worse, 
I decided to try and make it on in to 
Muncie. By the time I sighted the air- 
port the tach’ was showing less than 900, 
and I was losing altitude fast. After 
limping into a landing, I decided the 
trouble must be in the mag so the air- 
port manager and I pulled it off and, as 
the field maintained no facilities for test- 
ing magnetos, I sent it in to town for an 
overhaul. The local electrician who was 
to do the job soon called to report that a 
new coil would be required. Since there 
were none available locally, I was forced 
to make the best of a bad situation and 
wait until the part could be obtained. 
After putting through several long-dis- 
tance calls, I was able to locate a coil 
and found that, barring bad express con- 

(Continued on page 101) 


Now chief instructor in an Air Corps technical school engine department, the 
author (below with Stinson 105") uses his own experience as “what not to do.” 








A Million For Research 


by EDWARD CHURCHILL 


Application of practical science to aviation's problems of the 
future is basis of Lockheed’s remarkable structures laboratory. 
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Suitable testing equipment and specimens often cannot be purchased. This fabricating shop creates what is needed. 


Plastic windshields undergo severe test for stress and Casting here is being given violent vibratory treatment 
impact resistance before being specified for plane use. while sustaining full load. Future aircraft will benefit. 
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large aircraft manufacturing company 

is going “all out” for non-aerodynamic 
research in the hope of improving its own 
commercial and military product and 
helping the industry generally. At this 
writing, hundreds of thousands of dollars 
have been spent in plant and equipment 
which have been placed at the disposal 

f a staff of scientists anid devoted, in the 
layman’s language, to “taking the bugs 
out of airplanes.” 

How high can airplanes fly successfully 
and how much in the way of thin air can 
pilot and passengers stand in making such 
flights? Are plastics to be used only for 
relatively small parts, such as tabs and 
flaps, or will they be used extensively in 
highly stressed parts such as wings? Can 
large fuselages be moulded from plastics? 
What is the breaking point, under com- 
bined load and vibration, of a certain type 
and quality of aluminum alloy? How 
can shipments from metals manufac- 
turers be standardized as to forming 
properties through the use of uniform 
processing? What are the effects of 
chemical treatments on aircraft metals? 
How much of a load will a certain cast- 
ing carry? 

These are just a few of the questions 
which are popping up daily as airplanes 
fly higher and faster, as mechanisms be- 
come more complicated, as aircraft be- 
come bigger and bigger. The Lockheed 
Aircraft Corporation has set out to an- 
swer them as fast as they present them- 
Compact, concise, planned for 
efficiency, a two-story building 140 by 
100 feet has been stocked with every 
known testing device and more are being 
added daily, as they are developed. It 
is known as the Lockheed Structures 
Laboratory. 

A quiet, slow-speaking, thin and dap- 
per scientist, Dr. V. N. Krivobok, edu- 
cated at Harvard University, has been 
placed in charge of the new enterprise. 
In talking with him and going through 
the building, one has the sensation of 
looking into tomorrow. Out of that 
structure will come developments and 
mprovements which will give us the 
planes of the future. 


Fis: the first time in aviation history a 


selves. 


Bent aircraft parts are vibrated until breaking point is 
determined. Individual clocks note exact time of failure. 
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Pressure test is given all aircraft parts to ascertain point of destruction. 


There, I saw delicate instruments re- 
vealing the inner nature of sound record- 
ings taken to trace vibration, enemy of 
aircraft; a huge mock-up of a four-mo- 
tored airplane which contains every bit 
of the “plumbing” used in modern planes, 
with each piece of tubing, casting and 
all actuating hydraulic equipment in op- 
eration; a huge cylindrical chamber 
which simulates atmospheric flying con- 
ditions to 40,000 feet with a temperature 
reduction system which will lower the 
mercury inside to 70° below zero; photo- 
microscopes which “blow up” a picture 
of a tiny weld, perfect to the eye, to a 
point where any flaw can be detected 
instantly; vibrators which, working metal 
through thousands of vibrations a min- 
ute, do their work of destruction relent- 
lessly, day after day; devices to test the 
largest landing gears, and countless other 
fascinating devices, each playing its part 
in this endless striving for perfection. 


The significance of the laboratory lies 
in the fact t aviation has advanced to 
the poitif wh can afford non-aero- 
dynamic research—a_ slow, expensive 
process which will not pay off immedi- 
ately, but will mean great strides in years 
to come. Aviation, until now, has been 
unable to afford this vital rieed, which 
has proved itself in the automotive and 
other industries, working the wonders of 
the future with electricity, physics, chem- 
istry, sound, light and the other elements 
and sciences available to them. Tomor- 
row’s pilot, because of research, will 
know the exact limits efhis airplane, his 
power plant, his passengers and himself. 

Dr. Krivobok is a practical scientist. 
He will not consider questions to which 
he does not know proved answers. And 
his background explains his attitude, for 
it, too, is practical. After his graduation 
from Harvard as an engineer he became 
a member of the faculty of the Carnegie 


Equipment used to control cabin pressure is tested under 
simulated high altitude flying conditions in air chamber. 
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Metallurgical examination provides data on aircraft metals before Special apparatus used in flight tests must be 
and after fabrication; aids utilization of metal's full strength. carefully calibrated on a machine such as this. 


Institute of Technology, where he re- 
mained for 17 years, leaving because he 
had always liked aviation and because he 
had long been aware of its future pos- 
sibilities. During many of those years, 
he also served as director of research for 
the Allegheny-Ludlum Steel Corporation. 
The Lockheed Structures Laboratory 
began having growing pains last October, 
when Hall L. Hibbard, vice president and 
chief engineer of Lockheed, was given 
the go-ahead by Robert E. Gross, Lock- 
heed president. Plans for a modern wind 
tunnel had just been completed and the 
work on the tunnel was well under way, 
under the direction of C. L. (“Kelly”) 
Johnson, Hibbard’s right hand man in 
charge of aerodynamics, preliminary de- 
sign and flight testing. The building-up 
of the laboratory was visualized as a logi- 
Salt spray test shows in a few days probable corrosion over period of years. cal parallel to the increase in aerody- 
namic research, and the two buildings, 
which are side by side, were completed 

almost at the same time. 

The term “structures research” was 
adopted to distinguish this group from 
the existing aerodynamics research group. 
Actually the term “structures” is used in 
a very broad sense to include practically 
all kinds of non-aerodynamic research, 
such as production, mechanical, chemical 
and so on. The newly-created structures 
research section was placed under the 
chief structures engineer, F. R. Shanley, 
who also is in charge of the stress analy- 
sis activities in the engineering depart- 
ment. Dr. Krivobok reported in Janu- 
ary, 1941, to take over the immediate 
direction of the new laboratory setup 
under Shanley. 

The organization of the laboratory staff 
is based on the types of work undertaken. 
There are four divisions: mechanical re- 
search, headed by B. A. Rose; structures 
research, in charge of C. J. Henkel; pro- 
duction research, headed by Mrs. M. M. 
Rockwell; and physical and chemical 


Spot welding process joins dural sheets under high pressure electrical current. 
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research, which is in charge of William 

F. Hamilton. The laboratory machine 

shop and other service activities common 

to all groups are supervised by E. J. 

Miller. In all, there are 250 employees 
the four divisions, and the number is 
reasing steadily. 

The laboratory is actively working with 
the medical research department in the 
testing of pilots—that is, studying the ef- 
fects of high altitudes and speed flying 
on them. Milo Burcham, who has been 
testing the famous fast interceptor P-38, 
has been the object of intensive study. 

Testing the P-38,” Fryrnc, March, 1942. 

Ed.] The laboratory’s “flying cham- 
ber,” previously mentioned, will be used 

r further and more exhaustive tests. 

In explaining the operation of the four 
divisions of the laboratory, Dr. Krivobok 

eclares that mechanical research covers 
everything “having to do with the pres- 
ent or future models of the company as 
far as mechanics are concerned,” citing 
1ir conditioning, air pressurizing of cab- 
ins for high altitude flying, operation of 
hydraulic systems, landing gear and other 
functional components, including instru- 
ments. A division has been set up to 
tudy the instruments exclusively. 

“To illustrate,” Dr. Krivobok declares, 
there’s the combined problem of cold 
and reduced pressure at high altitudes, 
say 25,000 feet. Heating of cabins and 
maintenance of normal air pressure must 
be accomplished. Available machinery is 
0 bulky and too heavy. So we must 
develop new means which will not only 
lo what we want them to do but be 
extremely light in weight.” 

The work of production and structural 
research is often supplementary. Much 
of the work has to do not only with new 
type structures or new kinds of metal 
or other material, but with the actual 
assembling and testing of production 
models. Thus, the efforts are devoted to 
the development of new types of con- 

truction, the joining of parts, the form- 
ing of parts, application of recently avail- 
able materials and many other problems. 

In the case of part forming, variations 
in the formed product must be elimi- 
nated. Stamping or forming machines, 
bending, shaping and forcing metal into 
complex parts, do the job accurately. 
But when pressure is removed the proc- 
essed metal has a tendency to spring 
back. A slight springing results in a poor 
fit. Therefore, the amount of actual 

pring must be calculated in order to 
ichieve absolute precision. 

Dr. Krivobok, in elaborating on the 
need for this type of research, pointed 
to the work in developing the exploding 
rivet, pioneered by a powder company. 

‘One of the many production prob- 
lems—and one of the meanest—is the 
blind rivet,” he declared. “Many differ- 
ent methods of solving it have been tried 
and several are being tested in our labo- 
ratory. For instance, in one promising 
type the end of the rivet is filled with an 
explosive mixture; the rivet is inserted 
from the outside and a heating element 

applied to the head. The charge ex- 
plodes, causing the inserted end to mush- 

om. The laboratory must decide which 
the most practical type.” 
(Continued on page 78) 





Glass blower's art is applied to fabricating unusual parts for experimentation. 


Aluminum parts are fabricated on wooden blocks. Here engineer checks accuracy. 
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Vought-Sikorsky "Excalibur for American Export Airlines’ proposed transatlantic service has 235 m.p.h. top speed and 175 
m.p.h. cruising speed with full load. Maximum range may exceed 6,000 miles. ‘“Wasps" twin-row engines deliver 4,800 h.p. 


HAVE YOU SEEN? 





Originally built for Siam, this North American P-64 now Handley Page slotted ailerons give sensitive control to 
is an Army advanced trainer. Engine is a Wright "Cyclone." new lightplane made by California Aircraft Corporation. 


Returning from a patrol somewhere in the Pacific, this Douglas Devastator" (SBD) circles its carrier before landing. 
Horizontal red and white bars on rudder are a new marking system just adopted by the Navy for all its combat planes. 








With bombs added to armament, Hawker "Hurricane" becomes formidable threat to shipping and ground forces. Low level 
attacks are made, as delayed-action fuse permits plane to get clear. Bombs (note in racks) do not alter performance. 


Southern Aircraft Corporation's BM-l0C trainer cruises at 
105 m.p.h., has top speed of 123 m.p.h. with 125-h.p. 
Continental engine. Range is 355 miles, payload 720 Ibs. 


Battle-scarred Allison engine, shot down in RAF plane 
during Libya campaign, is exhibited to factory workers 
at Allison plant, Indianapolis. Note four bullet holes. 


His landing gear stuck, Naval cadet (top) skims water, 
(center) pancakes down and (above) awaits his rescuers. 


Lockheed "Lodestar" is flying office for President Vargas 
of Brazil. Army markings were removed when plane left U. S. 
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AIRCRAFT OWNERS 








AND 


PILOTS ASSOCIATION 














The Aircraft Owners and Pilots As- 
sociation, with Service Headquarters 
in the Michigan Square Building, Chi- 
cago, Ill., is a non-profit organization 
formed and composed of non-sched- 
uled aircraft pilots and/or owners 
exclusively. The AOPA operates with 
a full-time professional staff and is 
the largest group of civilian pilots in 
the world. This column is devoted to 
news of importance to AOPA members 
and is of a non-confidential nature.* 











Regulations Sabotage Defense? 


ECENTLY it has been reported to 
, AOPA that 65 per cent of the appli- 

cants taking the new multiple-choice 
CAA exams for mechanics licenses failed. 
This report applied to a large area and 
included several large training schools. 
Previous to the inauguration of the new 
examinations a very large percentage of 
the graduates (given the same course of 
study) were passed. 

This again raises the question of CAR 
changes during the war period. AOPA 
has advocated that no changes be made 
in the CAR for the duration except those 
absolutely essential to national defense. 
Recent developments now indicate that 
this would have been a wise policy. 


* The views and statements of opinior 


in this column are those of the Aircraft Owners 
and Pilots Association and not necessarily those of 
FLYING. This column is edited by the T 
AOPA for its members and other interest I 
ties. Special releases of a more confidential na 


ture 
are additionally sent each month to all registered 
members. 


The multiple-choice questions and an- 
swers were intended to raise the stand- 
ards of mechanics. A result of the large 
number of failures is that schools will 
change their curriculums to include more 
theory and less shop work! This in spite 
of the fact that the cry has been for the 
opposite—for more practical anc less 
theoretical knowledge. 


RAF Cadets Complain 

British pilot cadets have also com- 
plained that the American standards of 
examination (in this case military pilot 
examintions) are “far too high” for war- 
time. AOPA has learned that over half 
of the English youths sent to the United 
States for pilot training have been 
washed out. Most of them have returned 
to England and will undergo training as 
observers and gunners. 


Black Hawk Unit 

Newest of AOPA Units is the Black 
Hawk Unit located at the Moline Air- 
port, Moline, Ill. Pictured on page 46 are 
32 of the 43 original members. Among 
the worthwhile projects undertaken by 
this energetic group is the preparation 
of a map showing all of the restricted 
areas within normal flying radius of the 
unit. A committee has been appointed 
whose duty it is to keep the map up-to- 
date and all members informed as to 
changes. The Black Hawk Unit has set 
a quota of 100 members for the year 
ahead and we bet they make good. There 
are now almost 200 AOPA Units. 

Officers and members of the new Unit 





Black Hawk Unit of Moline, Ill., 


is the most recent AOPA group to organize. 


Above are 32 of its original members. Metropolitan Oakland, Cal., unit below. 





are as follows: Wilbur Stephenson, 
chairman; Claud Smith, vice chairman; 
Harry Bonner, secretary-treasurer; 
members: W. Maze, V. Schafer, H. Bran- 
denburg, B. Bredt, S. Wiggins, C. Carter, 
H. Olson, S. Sommers, H. Lindbloom, W. 
Rousey, W. Yerger, K. Lee, F. Delaney, 
F. Adams, E. Chaney, D. Erickson, Mrs. 
D. Erickson, P. Willet, May Ball, P. Har- 
low, J. Lawless, B. Freed, G. Mosenfelder, 
F. Cramer, H. Neilsen, C. Shoemaker, R. 
Lee, T. Smith, W. Ziegler. Not pictured 
are B. Gill, R. Brown, W. Breeze, E. 
Erickson, E. Priebe, C. Watters, W. 
Towner, H. Rasmussen, L. Weber, P. 
Tied, C. Peterson. 


Boys in the Service 

The Executive Secretary of AOPA has 
requested through this column that all 
registered AOPA pilots who are now 
with the armed services make this fact 
known to the Washington AOPA Office, 
Room 605, Carpenters Building, 103 “K” 
Street N.W., Washington, D.C. A spe- 
cial roster is being prepared and all 
members who know of fellow AOPA pi- 
lots in the service are requested to report 
the fact to this office. 


Shining Faces 

Pictured herewith are a part of the 
some 80 AOPA members who attended 
last month’s Metropolitan Oakland Unit 
meeting. The picture was taken by Carl 
Bigelow who, according to Ed Landell, 
secretary, “is a very enthusiastic new 
member who already has brought in 
enough new members to put him in the 
booster member class.” At this meeting 
the Civil Air Patrol was discussed and 
applications were filled out. A report on 
gliding and soaring was given by Walter 
Morrison, augmented by moving pictures 
which brought forth a move to form a 
gliding club during the period when 
power aircraft are grounded on the west 
coast. It was later learned that the Army 
considers gliders as aircraft but further 
inquiry is being made into this problem. 


AOPA in Washington 


An AOPA office has been opened in 
Washington. J. B. Hartranft, Jr., execu- 
tive secretary, in reporting this new de- 
velopment said: “The Washington work 
of the AOPA has increased to such tre- 
mendous proportions due to war legisla- 
tion that a regular office was considered 
necessary for the duration.” Member- 
ship work will continue to be handled 
from Chicago but projects and some serv- 
ice work will be transferred to Washing- 
ton because of the need for close liaison 
with various Governmental agencies. 
Washington address: Carpenters Build- 
ing, 1003 “K” Street N.W. 


Change of Address 


The change of address department has 
never worked harder than at present. 
Several hundred changes of address are 
reported every week. Many more AOPA 
members move but fail to advise us of 
their new address. Result: no mail. We 
urgently request that you advise us im- 
mediately of any change of address. In 
writing, please give old address as well 

(Continued on page 96) 





he 
ed 
rit 
rl 
ll, 
WwW 
in 
he 
ng 
nd 
on 
er 


en 
ast 
ny 
el 


1as 
nt. 
ire 
PA 


We 


m= 


ell 





April, 1942 


FLYING 


THE ALL-AMERICAN AFRPLANE FOR ALL AMERICA 


LOWEST-PRICED 
3-PLACE PLANE 
IN AMERICA! 


100-HORSEPOWER 
LYCOMING DIRECT- 
DRIVE ENGINE! 


CRUISING SPEED 
OVER 100 MILES 
PER HOUR! 


MORE EFFICIENT 
STREAMLINED 
LANDING GEAR! 













The Firce-Hace PIPER 
SUPER CRUISER 


Here’s the plane for “42 . . . geared to the wartime economy of the 
nation! The new Piper Super Cruiser combines in one ship a multi- 
purpose usefulness unequalled in any plane within hundreds of dollars 
of the Super Cruiser’s low price. Flight schools, CPT contractors and 
flying service operators will find the Piper Super Cruiser an efficient 
and economical primary pilot trainer. If blind flying equipment is 
installed it becomes an excellent ship for instrument instruction. In 
the CPT cross-country course it can be used for both night flying and 
solo cross-country phases. And its 25-gallon gas capacity, speed and 
payload ideally adapt it to Civil Air Patrol flying. The Piper Super 
Cruiser is engineered and built to serve every flight requirement . . . the 
All-American airplane for all America. 


FREE CATALOG showing all the Piper planes may be obtained 60! 
from your Piper Dealer. Or, if you wish, we will gladly mail $ Ye, 
you one of these handsome, deluxe catalogs which portray all + 4% 
the new Piper ships in full natural color, providing you enclose a = 
10c in stamps or coin for postage-handling. Piper Aircraft Cor- au oe 


poration, Department PA42, Lock Haven, Pennsylvania, U.S.A. 
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The New Strategy of War 


(Continued from page 25) 








fault here lies not with the battleship but 
with the gentleman directing its war ac- 
tivities. 

A turning point in British and Amer- 
ican naval thinking must have been 
reached when Japanese torpedo and 
bombing planes blasted and sank the 
brand new 35,000-ton battleship Prince 
of Wales and the 25-year-old 32,000-ton 
battle cruiser Repulse off the Eastern 
Malayan Coast on December 9. These 
mastadons of the sea had the maximum 
of antiaircraft protection and were ac- 
companied by a screen of destroyers. All 
they lacked was the presence of available 
air support. 

The Prince of Wales, completed only 
last spring, was the latest thing in Eng- 
lish battleships with 10 14-inch guns, a 
16-inch armor belt at the waterline, six 
inches of deck armor, and was 
divided into innumerable water- 


ing that warships without adequate air 
protection against enemy air forces are 
more than likely to become merely help- 
less targets. Perhaps for that contribu- 
tion, if the lesson has been learned, the 
Prince of Wales has been worth her cost. 

Most noticeable in this war is the dem- 
onstrated fact that generals and admirals, 
trained only for land or sea warfare, take 
little notice of air power until it is ac- 
tually upon them and their forces. As 
to Pearl Harbor, the possibility of car- 
rier-based bombers and torpedo planes 
attacking warships in harbor was clearly 
foreshadowed by the British navy’s suc- 
cessful air attack on the Italian battle- 
ships in Taranto Harbor. This offered 
proof that the most dangerous place for 
a warship to be was at anchor, with its 
crew not on the alert and with no air 


However, it would be superficial think- 
ing to relegate too much importance to 
air power. Air power has not yet won 
any war. Probably it never will do so 
alone, against an enemy capable of re- 
sistance on the sea and the land, as well 
as in the air. The three forces are needed: 
land, sea and air. Whether they are co- 
equal or not is an academic question. 
That they must work together is axio- 
matic. And each must understand the 
problems of the other. 

Our greatest problem in the Pacific is 
one of distance, of geography. Suppose 
we want a huge air force in the Nether- 
lands Indies, or in Australia or in Rus- 
sian territory around Vladivostok. How 
does it get there? The long range bomb- 
ers may fly there. But all the rest that 
makes up an air force must go by sea, 
on boats. There is no other way. You 
can’t simply fly an air force, with its 
equipment and bombs and fuel and 
ground personnel, ten thousand miles and 
then go into action. Thus the first con- 
trolling factor in all of our 
western Pacific operations is 





tight compartments to absorb un- 
derwater damage from torpedoes 
(the armor belt does not extend 
far below the waterline). The 
battle cruiser Repulse (a battle 
cruiser is a fast battleship, with 
less armor protection) had been 
modernized to resist torpedo hits. 

Japanese bombers and torpedo 
planes, estimated at 18 of the for- 
mer, 50 of the latter, appeared in 
relays. The battle raged for an 
hour and a half, béffibs and tor- 
pedoes against antiaircraft fire 
from the big warships and their 
accompanying destroyers. The 
Japs won the battle. First the 
Repulse, apparently hit by only 
two torpedoes, then the Prince of 
Wales, heeled over and went 
down, with a loss of nearly 600 
officers and men. The Japs had 
proven again that airplanes can 
sink battleships—just as General 
Billy said they could 20 years ago 
—and that warships with antiair- 
craft artillery alone are no match 
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that everything we dispatch to 
the war zone must go by sea. 
This also is true of Japan in its 
drive on Singapore and the 
Netherlands Indies and even- 
tually Australia. 

But the Japs can work on in- 


; | ner supply lines, their naval 

c —__ =e 5 vessels and transports and sup- 

2 sa— Sc ply ships always within range 

Ss 1 HN HXTT of the Jap land-based air forces, 
ac TH) ih | | all along the China coast. Our 
\ er | are I} | own fleet and the huge convoys 
| I | ee I} | that will be required to trans- 
i c SS port our land and air forces and 
"4 z ied | their thousands of tons of sup- 
x 5 SS Y | plies will be without protective 
| . ae 3 air power, other than carrier- 
as ) \ LN based, until they come within 
@eUsSGsl range of the Netherlands Indies 

L EY ~¢ or Australia. Air protection 


available then will be only what 
already is based there by the 
British and the Dutch. It can- 
not be augmented, or kept even 
to its initial strength, except by 
replacements from the U.S. or 








for determined pilots flying tor- 
pedo planes. Only the most ex- 
perienced and salt-encrusted ad- 
mirals ever thought they were, 
any time during this past 15 years 

The British admiral in command of 
this fleet that steamed straight to Davy 
Jones’ locker was not an airman, but a 
seaman. British fighter planes, from 
shore bases or from a carrier, if avail- 
able, would have changed the outcome 
considerably. They might have beaten 
off the attack and saved the warships 
But the admiral didn’t consider it neces- 
sary to call them until his ships were 
actually attacked—although he knew 
that his squadron had been sighted and 
evidently reported by a Japanese recon- 
naissance plane. When finally attacked, 
he called for air support; the planes ar- 
rived after the ships went down. 

The Prince of Wales had never fired 
one of its expensive 14-inch guns at an 
enemy battleship. Its one useful 
tribution to the war effort of Britain has 
been to serve as an unmistakable warn- 


con- 


you think | planned it this way, lady, you're nuts!" 


patrols ranging the sea to detect the ap- 
proach of enemy air forces. These Pearl 
Harbor commanders had been warned 
by the War and Navy Departments that 
war was imminent, and it would seem 
only common sense for them to be on 
the alert. Yet they weren’t—and even 
the listening posts were not manned. A 
private happened to be listening, for 
practice, heard the planes, reported to 
his superior, who said they were Amer- 
ican planes! The Navy even sank a Jap 
submarine in restricted Hawaiian waters 
but failed to report it in time. An air 
attack was the last thing expected be- 
cause senior non-air officers in our forces 
think of the air last, not first. Until they 


think in terms of air power and its effect 
upon land and sea forces, we will fight 
at a disadvantage. The Japs have dem- 
onstrated that they think this way; our 
commanders have not yet done so. 





Britain. And getting it there is 
a Navy task. Without the Navy 
there will be no air force of 
ours in the Western Pacific. Thus 
when we say that warships are useless 
unless they have air support, when they 
encounter enemy aviation, we also must 
remind ourselves that our air force 10,000 
miles from our shores will be non-exis- 
tent until the Navy gets it there. They 
are, in short, inter-dependent forces, and 
it is useless to argue which is the more 
important. Neither can work effectively, 
or at all, without the other. Can we, 
then, have done with air-sea-land argu- 
ments, and declare once and for all that 
all are needed? To protect air and naval 
bases soldiers are required; air forces 
and navies do not occupy territory. 

A generally-held civilian opinion has 
been that in a war with Japan we would 
send our Fleet across the Pacific, fight 
the Jap fleet and undoubtedly smash it. 
Our battleships, we have been told by 
many competent naval commentators and 
(Continued on page 64) 
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“INTO THE SUN” by John Hammer 


WITH PLENTY TO SPARE ... Hurtling into the upper air with the thrusting force of 
2,000-h.p. turbo-supercharged engines, Republic P-47 Thunderbelta, 
fiercest fighting planes of the Army Air Forces, will get there 
“fustest” with the most striking power for deadly interceptor action. 


Republic Aviation Corporation, Farmingdale, Long Island, N. Y. 


voy REPUBLIC AVIATION 
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ARE “BUCKING” INTO THE 
JOB OF DEFENDING BRITAIN 


NORTH AMERICAN AVIATION, INC. 


Dallas Inglewood, Calif. Kansas City 
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ADE available to all industry, many Martin develop- 

ments now are speeding America’s war output, improv- 
ing America’s military materiel. A few of these developments 
are pictured here. Some are still cloaked in secrecy. Hundreds 
of others, individually minor but collectively important, are 
making a major contribution to America’s war effort. Mean- 
while, throughout the Martin organization, more developments 
are afoot—to add new might to tomorrow’s aircraft, new effi- 
ic Pioneering Paid Off—when alumi- ciency to tomorrow’s production methods. 
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YW» KOLLSMAN’S LOCKHEED 


AVY AIRCRAFT INSTRU MENTS 


LABORATORY TESTS ARMY -N 


Every day, pilots of the United States and 
Allied forces are learning new lessons ' 
combat flying: 

As a result, suggestions for improving instru- 
ments constantly come from men on the 
fighting fronts. 

And constantly, Kollsman is faced with the 
problem of exploring the worth of new ideas. 
Improvements are made by master craftsmen. 


But no matter how expert the work in the 


shop, the instruments must be rested and 
prov ed under actual flight conditions. 

This is the job of Kollsman's Lockheed Fly- 
ing, Laboratory - « ° q job that saves the military 
forces precious time --- and delivers tO them 
instruments ever approaching perfection as 


To keep ‘em flying eo keep ‘em fighting! 


KOLLS MAN 
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1928-First United States Navy 
Airplane built specifically for 
dive bombing tactics and carrier 
operation. Two fixed guns in up- 
per panel and a rear swiveling 

mpleted the armament. 


1933-Further streamlined, 
using a twin-row radial engine 
for higher performance, the 
now famous Curtiss Helldiver 
was in use by both the United 
States, Navy and Marines. 

/ 


ae . 
1937 - High performance dive 
bomber with heavy defensive 
armament and completely re- 
tractable landing gear. Many 
squadrons of the Curtiss SBC-3 
type operated from carriers of 
the United States Fleet. 


1939- The SBC-4, powered with 
a Wright Cyclone, superseded 
the earlier type and excelled its 
performance. Planes of this 
model were still being delivered 
to carrier-based Navy units and 
Reserve ground bases in 1940. 
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@ In 1928 Curtiss-Wright produced one of 
the first airplanes designed specifically for 
dive bombing, a maneuver conceived and 
pioneered by the United States Navy. 
Today’s Curtiss Dive Bomber, the SB2C-1, 
gives America a weapon which, in its classi- 
fication, has yet to meet its equal in speed, 
range and striking power. This latest 
descendent of the long line of Curtiss 


“Helldivers” outspeeds its immediate 
predecessor by 100 M. P. H. — flies twice 
as far—carries double the armament with 
twice the number of heavy bombs. 

The SB2C-1 is but one of seven types of 
modern military aircraft whose large- 
scale production in Curtiss-Wright’s four 
great airplane plants is a contribution of 
first importance to National Defense. 
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(Continued from page 58) 
writers, are more heavily armored, carry 
more gun-power, but are slower than 
Jap battleships. In a stand-up fight we 
should win, they say. But to fight at 
all we must get there—and the effective 
cruising range of a navy is 2,500 miles; 
it cannot safely move further than 2,500 
miles from its nearest base unless it car- 
ries with it a vulnerable train of supply 
ships, difficult to protect. 

From San Francisco to Manila via 
Honolulu, Wake and Guam is nearly 7,000 
miles. But Wake and Guam have been 
captured, Manila is in enemy hands; the 
direct route is closed. Our fleet and our 
convoys of supply ships must take the 
long way around by Samoa, skirt far 
south of the Jap Caroline and Marshall 
Islands, now used as Jap submarine and 
air bases. We are, in effect, 10,000 miles 
by sea from the battlefront of the Neth- 
erlands Indies, Singapore and Australia. 

Japan is only 1,200 miles from Manila, 
Formosa only 435. From Indo-China and 
Thailand the Japs moved heavy forces 
into Malaya, then Singapore itself and 
were on the way to Java. Almost within 
their grasp is the oil, tin and rubber they 
need for a long war. 

It is land-based Japanese air power 
that must give the Jap navy the air ad- 
vantage in any engagement, even if the 
fleets of Japan and the United Nations 
were equal in numbers of ships, which 
apparently they are not. The loss of two 
American and two British capital ships 
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has put us on the defensive. We must 
hold our Fleet as a barrier against a main 
Jap fleet movement to Australia, if the 
Japanese drive finally wins them Java. 
Our Navy evidently must stay within the 
protection range of American, British and 
Dutch bombers; as the Jap navy must 
cling to the protection of its own air 
forces. Thus early has air power limited 
and prescribed the action of navies. 

Any consideration of direct air attack 
on Japan from Russian bases must wait 
upon the outcome of this year of war. 
To build, supply and maintain air bases 
for a war of bombardment against Japan 
means going around the northern route— 
Alaska, Dutch Harbor, the Aleutians, 
Russia. Getting the air force there is a 
Navy task. Here, as in the south, the 
Air Forces must depend on the Navy. 
And both must depend upon Russia’s 
future policy toward Japan. 

Looking at the big picture of the war, 
we see that the British in the Middle 
East have a sea problem almost as dif- 
ficult as ours in the Pacific. If the Ger- 
mans stabilize the Russian front—and 
fortunately there seems nothing as un- 
stabilizable as that Russian Army!—the 
Germans undoubtedly will try to drive 
through Turkey to the oil of Iraq and 
Iran, and with heavy land-based air 
forces drive the British from the eastern 
Mediterranean. If they succeed, the 
Germans will accomplish what the Japs 
are striving to accomplish—to seize the 
raw materials with which war is waged. 





HOSE CLAMPS 


Designed, built and tested for aircraft use, Wittek Type 
FB Stainless Steel Hose Clamps are specified by leading 
aircraft manufacturers, engine builders and commercial 
airlines as the standard Hose Clamp for the industry. 


TYPE FB 


STAINLESS STEEL 


WITTE manuracturine co. % 4305-15 w. 24th Place, Chicago, Ill., U.S.A. 
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Tne basic problem in both war theaters 
is the same: the problem of a long sup- 
ply line, for from England it is 10,000 
miles around Africa to Suez. Thus from 
the United Nations’ viewpoint final vic- 
tory must depend upon their ability to 
keep an unending supply of shipping 
moving from home ports and arriving 
safely in the war zone. The war can 
be won by ships, protected by airplanes 
or lost for the lack of them. 

As we and the British are so dependent 
upon ships, it is not too comforting to 
reflect upon capital ship losses in this 
war, a claimed but as yet unverified 14 
so far for all nations. Nine are admitted 
to be sunk, many others damaged. We 
have lost the Arizona, and the Oklahoma 
is capsized, may be floated later—much 
later. The British have lost two battle 
cruisers, one new and two old battle- 
ships. The Germans have lost the Bis- 
marck and a pocket battleship (really a 
heavy cruiser); the Italians lost two or 
perhaps three battleships. Japan has lost 
the Haruna, France the Bretagne. Brit- 
ain has lost three aircraft carriers. Of 
the sinking of the carrier Ark Royal, 
The Aeroplane of London says: “Until a 
single torpedo from a submarine ended 
her career, she had seemed to bear a 
charmed life. The unhappy thought is 
that a single torpedo sank her. We have 
been led to believe that a big ship could 
survive the damage which one or two 
torpedoes might cause, and we find our- 
selves perturbed at this circumstantial 
evidence of underwater vulnerability 
. . . No critic has ever suggested that, as 
a ship, an aircraft carrier was likely to 
be more vulnerable to torpedo attack 
than other big ships, properly equipped 
to localize underwater damage.” 

Possibly more than one torpedo hit the 
Ark Royal. But the thought to engage 


||naval minds is that torpedoes, whether 


from submarines or airplanes, can sink 
capital ships. Every type of ship has 
proven itself vulnerable to torpedo and 
also bomb attack. The carrier Illustrious, 
for example, was nut completely out of 
action as a carrier by one 1,100-pound 
bomb that went down the elevator of its 
flight deck. The carrier, indeed, is the 
most vulnerable of all warships, for one 
or two direct bomb hits on its flight deck 
can end its use as a carrier, even though 
the ship may steam safely away, as the 
Illustrious did. 

My thought about this war, for what it 
may be worth, is simply this: The tor- 
pedo so far has proven itself the most 
destructive weapon against ships. There- 
fore provide the quickest, cheapest means 
for delivering that torpedo—or bomb, for 
the bomb also has proven effective. In 
the Navy, that means airplane carriers. 
It need not mean huge craft with 70 air- 
planes aboard—all of which may be put 
out of action in a few moments by one 
or two lucky torpedo or bomb hits on 
the carrier. It should mean as many 
aircraft carriers, of all sorts and sizes, 
as we can construct. They may be con- 
verted passenger or cargo ships, or fast 
and small carriers of new design. They 
might even be battleships now under con- 

(Continued on page 68) 
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Mt AFTER MILE, guarding America today 
through good weather and bad, Culvers 


are upstairs “on the alert” patrolling the airlanes 
against surprise attack. 

Last year Franklin came through so solidly and 
brilliantly as the standard power plant for Culver 
that again for 1942 Culver engineers have chosen 
the Franklin 80 hp. exclusively to power the new 
Culver Air Patrol model. 

The reasons are many. The Franklin 80 with 
Electric Starter and Generator has already estab- 
lished for itself a reputation for tireless stamina. 
The kind of performance necessary for Civil Air 
Patrol duty. 

Culver engineers know at first hand Franklin’s 
amazing record for s-m-o-o-t-h, quiet operation, 
low fuel consumption and Franklin’s economical 
service system of interchangeable parts. 


PERFECT PAIR. 


Franklin’s booming reputation for more hours 
in the air, fewer under the mechanic’s hand, is 
the main reason for the pyramiding demand for 
Franklin engines. For Defense duty, for Civil 
Air Patrol, for Civilian Pilot training, it’s Frank- 
lin First for Forty-two. 


MOTORS CORP. 


SYRACUSE « N. Y. 
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CAP Model’ 


GETS A CHRISTERING 


No pageantry marked this christening .. . 
there was no salute of guns; no diamond 
tiara was given away. The new Culver was 
christened by the many letters of praisesent 
in by State Wing Commanders, Squadron 
Leaders and fliers in the Civi! Air Patrol all 
over the country who said, ‘“‘Culver is the 
ideal ship for C A P work.”’ . . . So we intro- 
duce to you the 1942 


CULVER AIR PATROL MODEL 


with added refinements that make it even 
more desirable than ever before. Its safety, 
speed, climbing ability, long cruising range, 
easy controllability and all-round air- 


worthiness put it first in the choice of 
CAP fliers. 


CONTRACTORS TO THE U. S. ARMY 


AIRCRAFT CORPORATION 
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(Continued from page 64) 
struction, with their guns and top works 
done away with and a flight deck pro- 
vided instead of them. 

What use were the huge guns on the 
Prince of Wales and the Repulse? What 
use were the guns on the Haruna? 
Wouldn’t 24 fighter planes have been more 
useful in shooting down attacking air- 
planes? And was the British carrier II- 
lustrious, put out of action by one bomb, 
as useful as two small carriers would 
have been, if one only had been hit? 

We must start to think in smaller units, 
in hitting power, in mobility. We must 
build ships that we expect to lose, if 
badly hit; we must build ships that 
we can afford to lose because we may 
quickly replace them. We must stop 
thinking in terms of 45,000-ton battle- 
ships, which are all very well but they 
take too long to build—and require air 
protection when they do go into action. 

Let the naval and air minds get to- 
gether and figure out how best and how 
quickly they can work together. Neither 
air power nor sea power can win this 
war alone. Together, and with our Amer- 
ican production ingenuity, there is no 
possibility that they can fail. 

The command of the sea now rests 
only partly on surface warships. Alone, 
unsupported by air power, they cannot 
prevail against an enemy with strong air 
forces. Navies today are in a transitional 
period, moving from the surface of the 
sea to the air above it. Their eventual 
role may be chiefly to insure that land- 
based air power is delivered, with all its 
supplies, to distant theaters of war. For 
in the final analysis I think it will be 
clear that air power based on a ship, on 
any kind of ship, rests upon an uncer- 
tain foundation. The air power of the 
future will be based upon land. Air 
forces will use navies to help them get 
there. At least, so it appears to me. 


END 
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We Must ‘Freeze’... 


(Continued from page 18) 











on a production basis than any other 
machine of similar complexity—provided 
only that fixed basic specifications be re- 
tained long. enough to make it worth 
while actually to tool a plant for mass 
output. 

Making a distinction between stand- 
ardization of basic design and tight freez- 
ing to an unreasonable degree, the Tru- 
man committee thus stated the case in a 
section of its interim report bearing on 
aviation: 

“The service agencies have a policy 
against standardization of aircraft be- 
cause they say that standardization nec- 
essarily means ‘freezing’ design which 
automatically results in inferior aircraft. 

“A recapitulation of the general evalu- 
ation of the types of airplanes manufac- 
tured in this country will indicate that 
the only field in which we have anything 
like a general superiority is in the pro- 
duction of bombers and that is the only 
field in which we have anything ap- 
proaching standardization. If standard- 
ization necessarily means a loss of qual- 
ity, then the performance figures are 
wrong. 

“This objection, often raised, that stand- 
ardization halts development, has been 
met with the suggestion that research 
and development could just as well be 
stimulated by a bonus or award system 
for new developments. Thus, we could 
acquire the benefits of standardization 
and retain the stimulus for technical ad- 
vancements. 

“Standardization, as followed abroad 
and in this country in the heavy bomber 
field, in the sense of limiting the designs 
of a given type to the best one or two 
or three available, and having those pro- 
duced identically by all the companies, 
seems unquestionably desirable. It is 
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U. S. AIRCRAFT 
INSTRUMENTS 


The U.S.Gauge Company’s ability to 
produce quality instruments in quan- 
tity is at the service of the Aircraft 
Industry in its wholehearted support 
of the American Victory Program. 


KEEP ’EM FLYING 


U.S. GAUGE CO. 


NEW YORK, N. Y. 
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significant that Britain and Germany have 
only two or three types of fighters, as 
against 10 or more produced by 10 com- 
panies in this country. It is significant, 
also, that here in the field in which our 
greatest job lay (heavy bombers) we 
have stabilized our production on two 
designs to be manufactured by several 
companies. We haven’t yet, however, 
frozen the designs for any period. 

“In the experience abroad and in our 
experience with heavy bombers it has 
not been demonstrated that such stand- 
ardization means either freezing of de- 
sign or inferior aircraft. By reputation 
our heavy bombers are the best in the 
world, while we have yet to get into pro- 
duction on a fighter which is rated as 
superior to the Spitfire or the Messer- 
schmitt. 

“Standardization, once achieved, has 
many obvious advantages. It should be 
carried out not only in the production 
of types but in the hardware, fittings, 
equipment etc., in all planes for our own 
use and for the use of our allies. Pro- 
duction, over-all quality and performance 
would be increased. Maintenance and 
supply problems would be greatly de- 
creased. 

“So far we have accomplished little, 
except in heavy bombers, toward any 
real standardization. The only real effort 
which is apparent on the part of the serv- 
ice agencies and many manufacturers is 
toward the standardization of hardware, 
fittings etc. 

“Some manufacturers have gone so far 
as to say that they couldn’t manufacture 
the designs of another company and that 
other companies couldn’t manufacture 
their designs. Perhaps they are right. 
But the fact remains that it is being done 
here and abroad. In the meantime, we 
continue to purchase 10 or more pursuit 
types from 10 companies, eight or more 
dive bomber types froim eight companies, 
etc. It is needless to say that most of 
the types are generally considered to be 
mediocre, at least. 

“In addition to the situation outlined 
above, we find that we are buying as 
many as four or five types from one man- 
ufacturer, which are often built side by 
side. Most production experience seems 
to indicate that the most efficient opera- 
tion is that which is confined to the few- 
est types of construction.” 

On the matter of pursuits, the Bell P-39 
is being produced now at a satisfactory 
rate, the committee found, and is gen- 
erally considered the only American- 
built pursuit plane presently in produc- 
tion that is satisfactory to the British and 
to our own Air Forces. Of two other 
principal types on which testimony was 
given by Lieut. Gen. Henry H. Arnold, 
chief of the Army Air Forces, neither is a 
completely proved model and one will not 
be in quantity production for months to 
come. The Army’s heaviest reliance has 
been and still is on a pursuit type which 
has not been found satisfactory by either 
the British or our own airmen. 

Unquestionably we have barely tapped 
thus far the potentialities of American 
industry, largely because of inefficient 
methods of procurement by the Army 
and Navy, which demand much hand 
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HE conviction that this nation must 

be mistress of the skies is no new 
thing here at Goodyear. For more than thirty years 
we have been intimately associated with the advance- 
ment of a// branches of aeronautics — in the belief 
that aerial transportation was destined to play a 
commanding part in world affairs. 


This is being emphatically confirmed wherever war 
is waged today. From the events 

since December 7th one solemn 

fact stands out as a warning 

to us all. Unless and until 

America is the most powerful 

nation in the air, our safety, 


YOU'LL SEE THESE NEXT ON BOMBERS 

Final inspection of tail fins, made 

by Goodyear Aircraft Corporation for 
Martin bombers. 


of living will not again be what they have been in the past. 


Today as our country builds toward unchallenge- 
able might in the air, Goodyear is proud that its 
long years of aeronautical experience fit it for an 
important share of this great effort. From our four 
huge aircraft parts factories an ever-increasing 
volume of airplane wing and tail units, control 
surfaces, flight control cabins, wing floats and 

fuselage sub-assemblies flows to airplane 

assembly lines. 


Until America has achieved mastery in 

the air, this work has precedence over 

all our other activities. We think you 
would have it so. 


Galgigpiee~ 


President, Goodyear Aircraft Corporation 
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work and a high degree of skill by a 
large percentage of workers. The vast 
and unnecessary number of changes in 
design during the process of manufac- 
ture attest the failure in foresight of the 
armed forces and of the former Office of 
Production Management, which have 
been handicapped by lack of organization, 
aided and abetted by procedural red 
tape. 

The Truman committee in its report 
said there was no intent to criticize any 
individual in the Services or any manu- 
facturer. The chairman likewise sub- 
scribes to the statement that “all of them 
have done a creditable job insofar as the 
methods followed have allowed them to 
do so.” 

Failures and shortcomings must be ex- 
amined nevertheless in considering the 
possibilities of meeting war demands by 
mass production. Our pre-war plan 
called for production of approximately 
30,000 combat planes annually, to be 
reached in late 1943. That program has 
been stepped up several times since war 
came and now demands radical changes 
in our methods. 

Prior to September, 1939, because the 
services refused to consider the airplane 
as more than a supporting weapon; be- 
cause of natjonal pacifistic tendencies; 
and because of a lack of money for air- 
craft, both the industry and the service 
procurement agencies were operating on 
a small scale. 

Since that time, however, the industry 
has had all the orders it could handle, 
and since May, 19407 when the President 
fixed the aim at an air force of 50,000 
planes, with industry geared to produce 
that many every year, the armed forces 
have had more money for planes than 
they could contract to spend. 

For the subsequent ‘failures to meet 
either American or Allied demands, the 
Senate committee found several primary 
explanations. Apparently there has never 
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been any real planned and co-ordinated 
program for the production of aircraft. 
Both the Army and Navy have tended 
merely to buy what the manufacturers 
had to offer. Though it was formed to 
organize and manage production, the 
OPM served as a mere rubber stamp. 
After placing orders totalling billions and 
co-operating in Government financing of 
plant expansions to the extent of nearly 
a billion dollars, they failed to follow up 
and left the problem of getting the air- 
planes made to the manufacturers. 

The committee found that since manu- 
facture was started with the premise 
that mass production is impossible, the 
plane was often designed without proper 
regard to its adaptability to production. 

Rubber and soft metal dies are gener- 
ally used in many processes for which 
steel dies would be more efficient. These 
must be supplemented by skilled hand 
labor, and waste tremendous quantities 
of aluminum. One company official as- 
serted that the method wasted as much 
of the metal as it used in the production 
of bombers. 

Steel dies are much more accurate and 
efficient, but are costly and require 
months to make. And the manufacturer 
has learned through bitter experience 
that in those months so many basic 
changes in design will have been ordered 
that his steel dies will be useless. 

Costs under the present system tend to 
be astronomical, with four-engined 
bombers costing completed from $477,000 
to $1,161,000 each and pursuits as much 
as $120,000. 

Under the present system, the manu- 
facturer is continually harassed by hun- 
dreds of detail changes required by the 
services, many of which are either un- 
necessary or should have been foreseen. 
By the War Department’s own statement, 
Boeing’s B-17 is a design about five years 
old and the company in January, 1940, 
was tooled up for quantity production. 
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Yet in 1940 only a few Boeings were de- 
livered to the Army, although they had 
been under service tests for five years. 

Some of the specific difficulties faced by 
the manufacturer are indicated by an in- 
stance cited by a manufacturing execu- 
tive and related by the committee. It is 
remarkable that this executive made no 
criticism of the service agencies involved 
and indeed seemed to feel that the de- 
lays were inevitable. The committee re- 
lated: 

“The development of the armament on 
the rear cockpit of a plane manufactured 
by the company was one of the stories 
told to show the situation wherein pro- 
duction delay was occasioned by specifi- 
cation changes. It appears that the orig- 
inal specifications called for one .30 cali- 
ber machine gun, manually operated, in 
the rear cockpit. While the plane was 
still in the design stage it was decided 
that it should have two .30 caliber ma- 
chine guns. 

“Subsequently, it was decided that one 
.00 caliber machine gun would be better 
than two .30’s. Still later it was apparent 
that two .50 caliber machine guns were 
needed, so this change was ordered. 

“Experience proved that at high alti- 
tudes it was impossible to handle these 
heavy guns, so a power turret was or- 
dered to swing the guns on a horizontal 
plane. Later experience showed that it 
was just as difficult to move the guns ver- 
tically as it was to move them horizon- 
tally and that the turret would have to 
be powered for vertical as well as hori- 
zontal movement. 

“This evolution resulted in many de- 
lays and an inestimable loss of produc- 
tion, but unquestionably resulted in the 
development of a fine power-operated 
turret. Some who are perhaps unduly 
critical say, however, that the need for 
such a turret has been apparent for many 
years and it should have been specified 
originally.” 

Original specifications for the same 
plane called for a device for the analysis 
of the exhaust gases. After a quantity 
had been ordered the Army directed their 
removal as unnecessary and because they 
added between $200 and $300 to the cost 
of each plane. This change involved 
more than 200 detail changes. 

At a hearing on the west coast one 
company official testified that increases in 
armament requirements for a bomber 
were so great that the plane had to be 
almost entirely redesigned to accommo- 
date the extra weight. The examples 
could be multiplied by the hundreds. 

A number of possible explanations 
were found for the fumbling approach to 
the problem of military aircraft develop- 
ment. One was the suggestion that there 
were too many fingers in the pie. Not 
only are the Army Air Corps’ matériel 
division, the ordnance department, and 
the signal corps involved in furnishing 
equipment, but specifications may be 
drawn by several people. Each is con- 
cerned primarily with guns, or radio 
equipment, for example, and the final 
specifications result from a process of 
balancing and counter-balancing. 

There are many instances of lack of co- 
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Tuskegee Institute purchased 
its UPF-7 Waco trainer in July, 
1940. Fourteen months \ater its 
log book showed some interesting figures: 
In 267 days the ship had accumu- 
lated 1475 hours, 26 minutes of op- 
eration...an average of 5 hours, 53 
minutes per day. The ship was flown 
forty-nine consecutive days for a total 


of 229 hours, 17 minutes. Highest 
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daily record, 13 hours, 45 minutes. 





During these 14 months, the Waco had 
three periodic checks and engine overhauls. 
At the last check, the Waco needed only 
normal reconditioning. Its general appear- 
ance was good. 

You can “keep ’em flying”. . . longer, 
with less service and maintenance when 
you use Waco UPF-7’s for your secondary 


training program. 
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The “must” book 
for mechanics 


AIRPLANE 
MAINTENANCE 


By HUBERT G. LESLEY 


Superintendent of Maintenance 
Eastern Air Lines 


511i Pages 


384 Illus- 
trations 


Size 6 by 9 
Price $2.15 





This book covers in detail exactly those 
maintenance problems with which 
every mechanic is faced; to which 
every student mechanic must know the 
answer; which every training school 
must make certain its students under- 
stand. 


COMPLETE, PRACTICAL EXPLANATIONS 


These chapters appear in the book: 
Maintenance; Controls; Structural Re- 
pairs; De-Icing Equipment; Fuel and 
Oil System; Vibration; Hydraulics; 
Materials and Processes; Electrical 
Circuits; Aircraft Welding; Instru- 
ments; Heating Systems. 


YOU CAN DEPEND ON THIS BOOK 


A practical, up-to-the-minute book for 
airplane mechanics and those who in- 
tend to become mechanics. It contains 
practical suggestions which will help 
solve every type of maintenance prob- 
lem. Contains almost 400 illustrations 
which picture clearly the jobs under 
discussion. The author gives a detailed 
explanation of each process, materials 
used, the principle back of each action 
and the final “how to do it” instructions. 


ON APPROVAL COUPON 


John Wiley & Sons, Inc. 
440 Fourth Avenue, New York, N. Y. 


Kindly send me, on ten days’ approval, 
LESLEY'’S "AIRPLANE MAINTENANCE." Aft 
the end of that time, if | decide to keep it | 
will remit $2.75 plus postage; otherwise, | will 
return the book postpaid. 
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ordinated planning and proper organiza- 
tion, and the manner in which develop- 
ment and production have been hindered 
by short-sightedness. 

Our armed services have always 
seemed extremely reluctant to accept or 
develop new ideas until they have been 
fully proven to be not only desirable but 
necessary. Even after foreign govern- 
ments were building planes with four 
and even eight machine guns, our stand- 
ard was two light guns. Many of our 
difficulties in adding arms stemmed from 
the fact that designs allowed for a 
weight of only two weapons. As late as 
1940 our services still claimed that leak 
proof fuel tanks were not worth their 
weight, although the Nazis had adopted 
them and the British had found it sui- 
cidal to fight in planes lacking this 
equipment. In 1940 our armed services 
did not consider armor worth the weight 
it displaced in gasoline, and many of our 
planes still lack this protection. 

Although the Moss supercharger (to 
permit high altitude operation) is one 
of the highly regarded developments in 
years, the inventor, Dr. Sanford A. Moss, 
complained last June that high-ranking 
military officials remained cool to his de- 
vice for many years. Although the Navy 
takes credit for the original development 
of the dive bomber, the commonly told 
story is that this American design was 
actually ruled out by the Navy as in- 
effective until it had been proved 
abroad. 

The manner in which we have failed 
to make full use of the actual existing 
production facilities of numerous small 
manufacturers is another story and too 
long for detailed recital here. It can be 
said in summary, however, at the pres- 
ent time everything is being done that 
can be done under existing conditions 
to speed production by 19 favored man- 
ufacturers of military aircraft—but the 
committee found that there were more 
than 60 aircraft manufacturers who had 
been unable to secure any substantial 
place for themselves in the urgent effort 
to expand our aerial defenses. 

The same absence of a planned and 
co-ordinated program which has figured 
in other difficulties is a primary explana- 
tion for this concentration on the larger 
manufacturers. Other explanations in- 
clude an apparent ingrained distrust of 
small companies, a lack of knowledge of 
their facilities, reluctance to place a 
greater supervisory load on already over- 
worked Army and Navy personnel and 
the inability of the smaller concerns, be- 
cause of inadequate resources, to sell 
their designs to the Government. 

The answer to the valid problem of 
supervision is the Civil Aeronautics Ad- 
ministration. A CAA survey of facili- 
ties should require a month at most, and 
the smaller manufacturers have indi- 
cated they could begin production with- 
in three months after receiving orders. 

Merely to criticize would be futile if 
conditions as set forth here were impos- 
sible to remedy—but they are not at all. 
The exigencies of war already have 
started a trend toward reorganization of 
methods and policies to conform to mili- 
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tary needs. The Truman Committee ad- 
vised specifically: “By streamlining 
methods somewhat, allowing easier pres- 
entation of new developments, by stand- 
ardizing types, by encouraging produc- 
tion methods and by using to the fullest 
extent the facilities of the small com- 
panies and the Civil Aeronautics Admin- 
istration, the production rate can un- 
doubtedly be quickly increased to give 
our forces in the field the equipment 
which they so vitally need.” 
END 





New Aero-Medical Test 
Equipment 

SE of a new device called the “oxi- 

meter” is speeding up testing of new 
oxygen equipment for combat crews in 
the stratosphere. The instrument is used 
as a “watch-dog” in aero-medical re- 
search and was developed by the Army’s 
engineers at Wright Field working in 
collaboration with the Cornell Medical 
College in New York. 

According to its originator, Dr. Glenn 
A. Millikan of the Cornell Medical Col- 
lege, the key to understanding its work- 
ing principle is revealed in its ear-unit 
which is u-shaped with a tiny exciter- 
lamp on one side, and a light-sensitive 
photocell on the other. This whole de- 
vice clamps on the lobe of the subject’s 
ear, so that light from the lamp shines 
through the lobe into the photocell and 
reveals the actions of blood changes in- 
side a person’s body. 

“The oximeter,’ Dr. Millikan explains, 
“capitalizes on the fact that blood changes 
color as its oxygen content changes— 
normally saturated it is bright red, but 
as more and more oxygen is lost it shades 
off to deep purple. 

“Purple passes less light than red, so 
any change in the oxygen content of the 
blood alters the intensity of the light 
which shines through the lobe of the ear. 
These changes are relayed from the 
photocell in wires leading through a box 
of resistance coils to a galvanometer: 

“There is a lag of from one to five sec- 
onds between a true reading and the ac- 
tual conditions of the bloodstream. This 
is the time required for blood to circulate 
from the heart to the ear. 

“Since light obviously can penetrate a 
thin lobe easier than a thick one, it is 
necessary to determine the thickness of 
the subject’s lobe at the beginning of the 
experiment. Lobes are classified as shell, 
wafer, thin, medium or thick, so that the 
proper scale reading on the galvanometer 
can be chosen.” 

The tests are all carried out inside 
high-altitude chambers especially con- 
structed to simulate on the ground alti- 
tudes that our combat flyers will en- 
counter when they go into battle in the 
stratosphere. 

The value of the oximeter to aviation 
medicine both in aero-medical research 
and the actual art of teaching flying per- 
sonnel the hazards of anoxia, has been 
established. Readings can be taken at 
will, within an accuracy of approximately 
five per cent, without interupting regu- 
lation tests inside the chamber. 
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have to be tough 


Every time you take-off... every time you set down, even though 
it’s 3 point... there’s nothing like knowing your tires have that 
extra built-in safety and stamina. Concrete runway or cow pasture 
... Generals can take it. One of the longest records of practical 





experience in building aviation tires ... recognized leadership in 
ahead-of-the-field design ... strict adherence to Top-Quality ..: 
General has directed all of these straight at making tires that will 

7 stand up under the repeated strain of modern day take-offs and 
landings. Put your safety first... get General, the tire that has 
always been all-out for quality and safety. 


Ff See Your Fixed Base Operator, or write, 
4 THE GENERAL TIRE & RUBBER CO. - AVIATION DIVISION - AKRON, OHIO 


NEW WRINKLES THAT SMOOTH OUT OLD HEADACHES 
General 2 in 1 Earphone Cups Geaeral Wind Sock 
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Made of soft latex. Relieve ear Insures proper antennae drag. 
pressure; bring new comfort; no Won't spin, twist or whip. Dura- 
chafing. Use extended with hel- ble, weather resisting. Length 
met or folded without helmet. 61,"". Diam. at drag spider 412’’. 


See Your Fixed Base Operator or Your Local General Tire Dealer 


KNOWN AROUND THE WORLD FOR QUALITY AND SAFETY 
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CHARLES A. ZWENG 
Formerly Instructor U.S. Army Air Corps 
Gives you personal Instruction 


PAN AMERICAN COLLEGE of 
CELESTIAL AIR NAVIGATION 


(AFFILIATE PAN AMERICAN NAVIGATION SERVICE) 
offers the student four aviation courses 
Celestial Air Navigation, and ground 
courses covering Pilotage, Dead Reckon- 
ing, Radio and Instrument Flying, Aero- 
nautical Meteorology, Aircraft, includin 
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Long Drop 


(Continued from page 48) 














The Gaértner Scientific Corporation 
gave him an altimeter, accurate to within 
a 100-foot lag beneath the 5,000-foot 
level. This he wore on his right forearm 
to call off altitudes at different levels 
during the first fall. 

A Rauland radio transmitter and a 
special microphone designed by B. Wal- 
lenta of Kellogg Switchboard & Supply 
Co. was obtained to carry his broadcast 
of altitudes and sensations, as he fell, 
to a recording disc on the ground. Trans- 
mitter and amplifier were added to his 
kit. 

Heartbeats, the scientists decided, 
should be picked up by a transmitter 
worn by Starnes, amplified and caught 
on an electrocardiograph recorder on the 
ground. The radio equipment was per- 
fected by Thomas L. Rowe and Walter 
B. Varnum of radio station WLS of 
Chicago. Starnes purchased the am- 
plifier for the transmitter. Dr. Carlson 
loaned his electrocardiograph recorder 
for a graph of Starnes’ heartbeats from a 
radio receiver on the ground. The Fed- 
eral Communications Commission gave 
them special authority to conduct these 
broadcasts of Starnes’ heartbeats and 
voice. 

Starnes bought a specially built 16 mm. 
movie camera, which operated at 65 
frames per second, to record his fall. 
Burgess Battery Company’s chief en- 
gineer, H. E. Lawson, designed batteries 
to operate the radio and movie equip- 
ment. 

They decided to activate a stop watch, 
to record the time elapsing from the 
start of the jump until the ’chute opened, 
by attaching a six-foot static line to the 
plane. It was stopped by another line 
pulled by the opening ‘chute. By use 
of this device, it was shown that Starnes 
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fell 29,300 feet in 11642 seconds before 
opening his parachute. It took him two 
minutes to fall the remaining 1,500 feet. 
At the instant of pulling his ’chute, his 
speed through the air was 130 m.ph., 
having reached a terminal speed of 230 
m.p.h. at one point in the free fall. It 
was made at Northwestern University 
under Starnes’ direction and furnished 
to him. 

He designed a pneumagraph to record 
his breathing and had it made up to 
specifications at a cost of $233 to him. 
An aneroid was later added to the pneu- 
magraph by Gaertner under Starnes’ di- 
rection to record the rate of descent from 
the time of the jump until the ’chute’s 
opening. 

Weber Brothers Metal Works contrib- 
uted an aluminum breast plate specially 
designed to protect the pneumograph and 
barograph from mechanical injury. The 
designer: Starnes. The plate has ridges 
in it into which the riser straps fit, pro- 
tecting the wearer. 

With the co-operation of Paul F. Meyn 
of Gaertner, Starnes spent a year work- 
ing out a combination windbreak and 
oxygen helmet. It comprises two 
breather bags around the head, with a 
special built-in flutter valve and micro- 
phone. It holds the mask in place and 
protects the face and head in the sub- 
zero temperatures of high altitudes. 

The Erpenbeck & Segessman Company 
supplied the ’chutist with a special har- 
ness—also designed by Starnes—which 
permits rapid dumping of the heavy ex- 
cess equipment in case of trouble with 
the ’chutes opening. 

All this material was accumulated bit 
by bit. But the final job was the secur- 
ing of an airplane that would take the 
*chutist into the stratosphere. Word of 
Starnes’ idea got about. Friends started 
supporting his once-laughed-at sugges- 
tion. When the officials of Phillips Petro- 
leum Co. heard about it they offered their 
Lockheed Lodestar, powered by two 
1,200 h.p. Wasp engines with two-stage 
superchargers. 

The plane’s door was designed to open 
inward easily. It was made especially 
for the purpose. A _ telescope was 
mounted in a window at right angles to 
a special sight-finder in the pilot’s com- 
partment, the latter being lined up with 
the fore and aft axis of the ship so that 
Starnes would be sure to land at least 
near the field. 

Targets were arranged on the ground 
a minute apart, three in a line. Pilot 
and jumper knew when the first passed 
across the field of vision they could get 
lined up and they had two minutes be- 
fore the jump. The second meant there 
was one minute left. The third meant 
jump. 

This completed preparations for the 
jump that made headlines throughout 
the country—the jump that climaxed a 
most thorough program of preparation. 
The success of Starnes’ long, dogged ef- 
forts is history now. But we can’t help 
wonder what he felt, how he controlled 
his fall in that magnificent descent 
at terrifying speed. Here’s how he de- 
scribed his experience, one he insists will 
become common to ’chutists before long: 
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North American B-25 fabricated with Boots Self-Locking Nuts 


HOW BOOTS NUTS SPEED 


FLYING 


PRODUCTION 


FOR NORTH AMERICAN 


With aviation swinging to modern assembly line 
methods, simplicity in design of parts is vital. The 
Boots “gang-channel” speeds production and re- 
duces assembly errors for North American because 
it is tailor-made to North American’s exact speci- 
fications. 

The Boots “gang-channel” is designed to con- 
tain removable Self-Locking Nuts, which may be 


irregularly spaced to meet particular requirements. 


Self-Locking Nuts for 





This nut assembly saves the time and cost of driv- 
ing extra rivets. 

The Boots “gang-channel” saves weight. And the 
removable channel nuts offer permanently safe pro- 
tection against vibration because they contain the 
famous Boots all-metal self-locking principle. 

Boots are the only one-piece, all-metal self-locking 
nuts to pass the rigid test of Army, Navy and the Civil 
Aeronautics Authority. 


application in all industries 


Boots Channel Nuts “‘Outlast the Plane” 


BOOTS 


AIRCRAFT NUT CORPORATION 


NEW CANAAN, 


CONNECTICUT 
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2 FLYING CADET 
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Would modern training make 
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Just before leaving the plane, Starnes 
becomes anxious and tense. Will the 
plane be steady? Will he get out of the 
door smoothly? As the third target ap- 
proaches, his mind clears to fine-steel 
sharpness. He leaves the plane in a low, 
flat dive, head first in order to clear the 
tail group and have better control. 

There’s an empty feeling at first. The 
sound of the engine quits the moment he 
leaves the ship. He feels the slight tug 
when the string that starts the stop watch 
breaks. Five or six seconds after he 
leaves the ship he realizes when he’s 
reached his terminal velocity. He feels 
the wind pressure on and crawling about 
his body as it turns, tumbles and twists. 
The air gives his body much the same 
sense of warping you get when you stand 
in the prop wash of a 400 h.p. engine, 
lean against the wind and turn the body 
slightly to present larger and smaller 
areas of resistance. 

He howls but he can’t hear. The air 
rushes past his ears in a loud, vibrat- 
ing, bobbling noise that’s low-pitched, 
roughly like the sound you get when 
you stick something flexible in the rub- 
ber blades of an electric fan. 

The horizon rises, when he is in a 
position to see it. The earth spreads. 
While he’s falling face downward he can 
identify many of the objects on the 
ground. Once Starnes amused himself 
by counting automobiles. 

As he nears the lower level he senses 
the change because the ground seems to 
be coming up faster, and the horizon 
appears to rise more rapidly. Through 
practice he has learned to judge ripping 
time to within 400 feet of his selected 
2,000. He looks at his altimeter to see 
whether his guess and the altimeter co- 
incide. 

There are three basic positions for the 
body in falling, although most falls in- 
corporate parts of all three. Best is a 
slow, deliberate end-for-end fall. Starnes 
says it’s comfortable. 

Second there’s the flat spin with the 
body at a low angle, the head down. 
It’s frightening, violent. ’Chutists recover 
from this by extending legs and pushing 
out elbows to get them out of the body 
wash and break up this type of descent. 
Jerking the ’chute open while in one of 
these falls may cause it to twist like a 
rag being wrung out and is liable to 
yank the body sideways rather violently. 

Third and fortunately rarer is a som- 
ersaulting fall in which legs and arms 
are tucked in like a ball. Since this ap- 
proximates a sphere and spheres offer 
less resistance than flat objects in drop- 
ping, the body somersaults on down at 
increasing speed. The ’chutist tries to re- 
sist it, tenses instead of relaxes. Terri- 
fied, seeking relief, he may pull the rip 
cord. But by this time he’s revolving 
so rapidly that his turning wraps the 
lines and ’chute around his body before 
the canopy can open properly and the 
human “ball” will plummet to earth. 
When Starnes finds himself in this type 
of fall he simply relaxes, lets the wind 
straighten out his legs and soon he’s back 
in the desired end-for-end position. 

Thus falling in the manner experience 
has shown to be safest and most com- 
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fortable, Starnes tries to find his body 
position in relation to earth as ripping 
time approaches. He prefers a time 
when he can fix his position in relation 
to the earth’s surface and rip at a time 
when the topmost part of his body is 
coming up. This results in the opening 
*chute pulling the body up straight and 
there’s less possibility of becoming tem- 
porarily entangled in the shroud lines or 
of the body being jerked to one side too 
sharply when the canopy opens. 

The body is relaxed at ripping time 
except for the neck and head, which are 
taut to assist in preventing the head from 
snapping in any direction. He pulls the 
cord, feels the jar of the container open- 
ing. Then there’s a terrific tug! Follow- 
ing this tug he looks up, and if the pilot 
*chute has completely settled on the roof 
of the canopy, he knows that he blacked 
out momentarily when the ’chute opened, 
as is usually the case. If it’s bouncing 
around, he knows he didn’t. There’s no 
ill effect or pain in these momentary 
losses of consciousness. It’s simply a case 
of the gravity pull being greater than 
the pressure forcing the blood to the 
head for an instant. The blood rushes 
briefly to the flexible stomach. It’s not 
like a black-out in a plane. It doesn’t 
have the blur. You’re out and back again 
before you know it. The only reaction 
Starnes experiences from a black-out is 
a “gone” feeling. 

After noting the pilot ’chute the 
jumper checks his equipment rapidly. 
He’s always ready to dump his full re- 
serve of equipment in case trouble starts. 
After the first ‘chute, the one in back, 
opens, the jumper rips the second cord, 
that of the 24-foot one in front, and 
helps it out, since it doesn’t have a pilot 
*chute. 

With both canopies spread taut he 
turns slowly, reaches up as high as he 
can get hold of the riser straps, and as he 
nears the ground he crosses his arms 
and turns if he’s not facing the direction 
in which he is drifting. With knees 
slightly bent he awaits contact with 
earth. Just as his toes touch he pulls 
down hard on the riser straps to lift the 
body. He tries to land with all the 
springiness he can for the same reason 
that when you jump from a height you 
try to light as softly as possible, mini- 
mizing the jar. 

Sometimes the pressure of the straps 
restricts blood circulation in the legs and 
the feet and legs do not have the spring- 
resistance that they would normally have 
with good circulation. 

Starnes checks his instruments, finds 
that his fall has set a new record and— 
more important—pioneered the way for 
a new future method of military ’chute 
work! 

END 


Cloud Faces 

AANNDOLPH FIELD meteorology in- 

structors use blackboard cartoons to 
illustrate various cloud formations. They 
believe cadets learn most easily by asso- 
ciating faces with clouds. Thunderhead 
clouds are represented by fierce, frown- 
ing faces, while “friendly” clouds are 
smiling faces. 
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THE ONE SCRAP 
I fear 


Afraid of Jerry? Don’t make me laugh! Afraid of their flak? Hell, no! 
Afraid of anything? Well, mister, there’s one scrap I keep thinking about— 
and I may not even be in it... 


Many an R.A.F. flyer knows his family back home will be in a bad spot 
if anything happens to him. Bills to pay — medical care — even the bare 
necessities of living. 


The R.A.F. Benevolent Fund was established to meet this urgent need 
—which a government under stress of war cannot meet adequately or in 
time. Whenever a member of the R.A.F. or American Eagle Squadron is 
killed or wounded, the Fund responds promptly, relieving distress in all 
ranks of the Air Force and their dependents. 


This fund depends wholly on private contributions — your generosity. 
The men who fly the Spitfires and the Hurmeanes are not afraid to fight. 
Don’t you be afraid to give. 


All donations will be forwarded to the British Fund IN FULL, without 
deductions of any kind for overhead or administrative expenses, which 
have been underwritten by sponsors. The space in which this message 
appears has been donated by this magazine. 


Give Today 


ROYAL AIR FORCE BENEVOLENT FUND OF THE U.S. A., INC. 
515 MADISON AVENUE, NEW YORK CITY 


“Never in the field of human conflict was so much owed by so many to so few”—Winston Churchill 


(This space contributed by the Ziff-Davis Publishing Co.) 
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‘And Three If by Air’ 


MERICA needs no Paul Revere 

today. The Democracies have 
learned the hard way—from Nor- 
way to Africa, from Coventry to 
Greece, from Manila to Pearl Har- 
bor—that air power is the de- 
termining factor. The Army and 
Navy are doing a tremendous job 
training fighter and bombing pi- 
lots. But trained, skilled tech- 
nicians are needed to build and 
maintain their tools. 


And after Yictory is ours, what 
then? If you want the best pos- 
sible training for the industry with 
the assured future—enroll in the 
School that has been selected by 
the U. S. Army, the R. A. F., the 
C. A. A., and 14 Latin-American 
countries, to train either pilots or 
technicians. That School is Em- 
bry-Riddle. 


Learn in Miami 


ERE, careful individual train- 

ing produces competent men. 
Short craft courses — approved 
mechanics and aircraft engine me- 
chanics courses—aircraft design, 
production, operation—flight 
training in land and seaplanes. 
Spanish and Portuguese classes. 
While you learn, enjoy year- 
around sport and recreation in 
glamorous Miami, air gateway to 
Latin America. Mail coupon to- 
day for information. 
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A Million for Research 


(Continued from page 53) 











The laboratory also occupies itself with 
the testing of plastics, wood impregnated 
with plastics, cloth impregnated with 
plastics and new metals. Point is made 
of the fact that the laboratory does not 
attempt to invent these materials but that 
it tests them to discover whether or not 
they can be put to practical use in air- 
planes. 

“We must know the physical properties 
of the submitted material, the adaptabil- 
ity to aircraft, its availability, its price 
and the consistency of its properties,” Dr. 
Krivobok declares. The last is most im- 
portant. It is not only a question of what 
the material is, but how long it will re- 
main what it is, and for what period of 
time. The laboratory will not hesitate 
to present its findings to manufacturers 
of materials with an eye to making them 
more suitable to aircraft use. 

“One of the problems which is of first 
importance to mass production is getting 
consistency of properties. For instance, 
we may test a sheet of given material 
today, find that it is satisfactory, and 
tomorrow’s shipment of what is supposed 
to be the same material will differ in its 
ability to form because somewhere, some- 
how, this property became altered. 

“Our research is designed to show 
what we need and eliminate extreme 
variations in consistency where such 
consistency is necessary to safety and to 
production methods. If we find that a 
certain sheet of metal will stand certain 
stresses and another piece supposedly 
exactly the same will not, we will have 
to engage the supplying industries in co- 
operative effort to solve the problem.” 

Carefully and fairly, it was explained 
that mass production of maierials for 
airplanes is a difficult matter, and that 
variation in properties may well be ex- 
pected. 

The research laboratory studies cer- 
tain new designs and reports on whether 
or not these designs can be executed. In 
this connection, specified parts will be 
manufactured to exact scale and suitable 
tests will be applied. If tests show that 
they will not stand up under stresses for 
which they are designed, reports will be 
sent back to the engineering department. 
Much attention is centerea on the form- 
ing of certain materials, which presents 
intriguing problems. Recommendations 
are made, after studies are completed, as 
to what has to be done to make the part 
or how to alter the design. 

One part of the laboratory’s study has 
to do with the effects of chemical treat- 
ment on metals. Most metal used in air- 
craft manufacture receives treatment to 
guard against corrosion, to clean and pre- 
pare sheets for welding. The company 
must be sure that chemical treatment is 
correct and will not injure the original 
properties of the metals. 

In the laboratories of physics and 
chemistry plastics are given close scru- 
tiny. Many problems arise. If, for in- 
stance, a plastic part is designed to elim- 
inate the use of metal or glass, how will 
the plastic material be joined to the metal 
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to which it must be attached? This is 
just one small problem out of thousands 
which must be licked. 

The laboratory is looking for substitute 
materials at all times. The search re- 
volves about finding cheaper, lighter and 
more durable goods, metallic or other- 
wise. Materials must be had for specific 
purposes. At the moment, there are dif- 
ficulties arising from too rapid expan- 
sion of the country’s war efforts. To 
cite an example, it is very hard to get 
a certain material currently used in 
sealing metal plates so that cabins can 
be pressurized properly for high altitude 
flying. The laboratory’s duty is to be 
ready with “ersatz” materials when and 
if acute shortages develop. 

“The layman can’t possibly understand 
what a changeover from metal to plastics, 
let us say, would involve, however,” Dr. 
Krivobok explains. “We are tooled up 
for metals, and we would have to desert 
this equipment and tool up for plastics. 
We would face months of delay, unless 
we were prepared.” 

Dr. Krivobok is not one to make any 
rash predictions. On the question of 
metals versus plastics, he guardedly says: 

“One can’t say no, and one can’t say 
yes without qualification when asked if 
plastics will replace metals. Right now, 
one of the biggest ‘ifs’ in the field of 
plastics is the design of machinery big 
enough to allow manufacture of large 
parts in quantity. I believe that if such 
huge machines can be economically used, 
plastics have a chance. Impregnated 
woods and other materials may also be 
successful, but we won’t know definitely 
for a long time to come.” 

Some of the answers which must be 
found before man flies higher and faster 
are: what may happen -to motors and 
operating systems at low temperatures 
encountered at high altitudes? How will 
cabins be heated? What physiological 
and psychological effects will be suffered 
by pilots and passengers? How will lu- 
bricants function? What kinds of liquids 
will be safe in hydraulic systems? The 
research laboratory is now working to 
find these answers. 

What of the wearing quality of the 
modern commercial airplane? Speaking 
for the laboratory, Dr. Krivobok replies: 

“Any commercial airplane has an in- 
definite life, structurally, if properly 
maintained. We won’t get the answer to 
the age limit for many years. Fatigue in 
airplane metals is not a serious problem 
in a suitably designed and serviced air- 
craft because there is such a low ratio 
between actual stresses and the theoreti- 
cal stresses against which the modern 
plane is engineered. The dangerous 
enemy would be corrosion if we did not 
guard against it by specially treating the 
metal and by constant periodic inspec- 
tion. There is no metal airplane which 
has been retired because of wearing out 
of its structural parts although, no doubt, 
replacement of certain parts is neces- 
sary.” 

In the research laboratory there are 
sub-departments or divisions. Embodied 
in the huge building are a complete ma- 
chine shop, a sheet metal shop, acetylene, 
arc- and spot-welding groups, wood- 

(Continued on page 81) 
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Training Period Shortened 
by New 6-Day-Week Schedule 


eee Students to Get Same High Quality 
Training...and Step Into Vital 
Good-Paying Positions Earlier 


Because it is imperative that trained men be supplied to all branches 
of aviation in the shortest possible time, SPARTAN School cooper- 
ates by placing its training on a six-day-a-week schedule. Each week 
will include extra training time and the length of the courses will 
be shortened approximately 20%. 

This new, speeded-up training program will provide SPARTAN 
students these definite advantages: (1) Will get graduates into the 
industry where they are vitally needed at once, and thus speed up 
National Defense. (2) Will afford considerable savings to students 
for room, board and personal maintenance because of shorter training 
period. (3) Will place students in good paying positions earlier, 
allowing them to add to their lifetime earnings. 

Exactly the same fine quality training for which SPARTAN has long 
been famous will be provided under this new training schedule. All 
the high class features which have made SPARTAN the outstanding 
aviation school in America will be included. Every hour of the 
skilled personalized instruction and actual shop and laboratory 
experience which has proved so advantageous to SPARTAN students 
@ The flag that flies on will still be given. You simply proceed from your training into a good 

ae ce aviation position in shorter time, due to extra training each week. 





Shorter A & E Mechanic Course... and Aeronautical Engineering Course 
The new SPARTAN 6-day-week schedule shortens the Shortening the length of the SPARTAN Aeronautical 


popular Airline Service Mechanic course and enables Engineering course provides graduates of this course 
those who qualify for A & E Certificates to step into an earlier opportunity to serve their country in a 
important defense positions in the minimum of time. vital defense position...and to be qualified for a 
This course equips you for important defense work lifetime career. The price of this course has been sub- 
now and a permanent career after the war. stantially reduced. 


--- Serve Your Country As a Skilled Aviation 

2 teen —Skilled aviation workers are recognized as 
Technician vitally important in America’s defense pro- 
gram. SPARTAN training will now qualify you for an 
important position earlier. It is complete, thorough train- 


ing that equips you for a lifetime career. Mail coupon for SCHOOL OF AERONAUTICS 


complete information. Next semester starts March 16th. DIVISION OF SPARTAN AIRCRAFT COMPANY 
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Spartan School of Aeronautics—Captain Maxwell W. Balfour, Director . | 
1 Address Dept. PA-42, Tulsa, Oklahoma CHECK COURSES YOU PREFER: ! 
] Send me your new Catalog describing in detail the SPARTAN courses I have O Commercial Pilot D Aircraft Assembly Mechanic I 
checked, also stating tuition and living expenses. O Air Transport Pilot O Airline Service Mechanic | 
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ARMY flying cadets ve well 

le Je On their way towinning their 

wings when they get a chance to put 

this shining new Fleetwings BT-12 
through her paces. 

She’s known by fliers as “‘in the 
groove’’— aerodynamically stable and 
easy to fly, sturdy and designed to pro- 
vide excellent visibility for both in- 
structor and student pilot. Specifica- 
tions: New Fleetwings BT-12, basic 
trainer, is built principally of stain- 
less steel... the world’s first military 
airplane so constructed. All-welded. 
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@ pioneers on America’s 


Air Frontiers: 


Span, 40’; overall length, 29’2’; pow- 
ered by a 450 h.p. Pratt & Whitney 
engine. 

Fleetwings engineers have pioneered 
in designing and constructing both 
airplanes and aircraft parts... fabri- 
cated by spot, seam, and are welding, 
and by forming on hydraulic rubber 
presses, from stainless steel, alumi- 
num alloys and other materials. 
Fleetwings has become the world’s 
largest manufacturer of stainless steel 
planes and structural parts... and, 
by using stainless steel so extensively, 


4 


Fleetwings is helping to relieve the 
shortage of other materials for aircraft. 

Today, pioneering on America’s air 
frontiers, Fleetwings points toward 
the bigger, faster, tougher planes of 
the future... to put new emphasis on 
America’s watchword—‘“‘Keep ’°Em 
Flying!”’ 
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pioneers with parts 
and hydraulic 


equipment 







You probably read, on p. 47 of TIME, 


December 15, 1941, 
statement by a well-known designer: 


the prophetic 


“ . . The art of building a feather- 
weight, super-strength, welded steel 
structure is growing ata tremendous 
rate. It is my prediction that all fu- 
ture commercial planes and most 
military planes will be made of welded 


(stainless) steel.”’ 


Keep an eye 
on Fleet- 





wings, bro- 
ther bird- 











A mew attack bomber . . . high-speed 
sister ship to a famous night-fighter 
that’s helping the RAF thoroughly 
trim the Nazis . . . is equipped with 
elevators, fins, stabilizers and rudders 
built by Fleetwings on new, fast, roll- 
ing production lines that have tripled 
output and 





improved 
quality. 











Fleetwings realizes that lives will depend on 
the successful operation of aircraft hydraulic 
equipment at widely varying conditions of 
temperature, pressure, and relative humidity. 
Therefore, Fleetwings Hydraulic Valves, for 
instance, must pass rigid proof tests, body 
pressure tests, cold tests and torque tests. 
Dimensions are checked to within two one- 
hundred-thousandths of an inch. These valves 
can operate all sorts of aircraft equipment... 
from machine gun banks and bomb doors to 
“Iron Mike,”’ the automatic pilot. 


ut 





BUY DEFENSE SAVINGS BONDS! That’s 
what Fleetwings employees are doing by 
means of a voluntary payroll allotment plan. 
Almost 100% of Fleetwings entire corps of 
employees are participating. We’re helping to 
build °em—and to buy ’em! Are you with us? 


“KEEP 'EM FLYING” 
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working shop, pattern shop, electrical 
and instrument shop, chemical laboratory, 
physics laboratory, mechanical and hy- 
draulic research laboratory, metallurgical 
laboratory, photographic laboratory and 
physical testing laboratory. A central 
office is necessary to co-ordinate all work. 

The problem of building testing tools 
for research immediately becomes ap- 
parent. Manufacturers don’t make all 
the testing machines which are needed. 
In some cases manufacturers, faced with 
requests and specifications, say that such 
machines can’t be made. The result is 
that even before research can be under- 
taken it is often necessary to build ma- 
chinery to meet Lockheed’s own peculiar 
needs. 

The most elaborate of the research ma- 
chines is the complete “mock-up” of a 
four-motored airplane which exists, not 
as an airplane—it has no wings, no tail 
surfaces and no fuselage—but as a skele- 
ton of tubes, pipes and wires. It is full 
scale. Four “V-8” motors, simulating 
the airplane’s engines, are used to apply 
pressures and stresses. Every actuated 
part on the entire full-sized structure 
functions under various loads and stresses 
representing actual flight and landing 
conditions. 

On this same floor is the dual-cham- 
bered high altitude cylinder, which is so 
constructed that air pressure within is 
reduced to simulate atmospheric condi- 
tions encountered by a rising airplane or, 
inversely, increased. A refrigerating sys- 
tem of conventional design reduces in- 
side temperature appreciably. When it 
no longer can lower the mercury, high 
altitude cold is supplied by a combination 
of super-refrigerating dry ice and alco- 
hol. Inside this chamber, pilots can “fly” 
to 41,000 feet and suffer a temperature 
drop to 70° below zero without leaving 
the floor. 

Any type of landing gear can be tested. 
The test block is designed to meet any 
direct or side loading conditions and ex- 
tremely heavy landings. It will accom- 
modate in size any landing gear assem- 
bled to date. 

In one laboratory electric strain gauges 
are being applied to a wing section, in 
another several metals are being vibrated 
and twisted to determine fatigue, the re- 
sults being checked scientifically by deli- 
cate oscillographs. On steel frames, cast- 
ings are being tested and others have 
been broken. Electrically-actuated time 
clocks stop the mechanism the instant 
metal breaks during an “all out” destruc- 
tion test, even if breakage occurs during 
the night in the absence of an attendant. 
By this method a full record is made au- 
tomatically. 

In another room a scientist studies steel 
tapes which have recorded vibration in 
various parts of a plane during a test 
flight. In still another, a windshield is 
being twisted and distorted. Outside the 
building are huge forms used in testing 
wings and fuselages. One is 20 feet high, 
18 feet long and eight feet wide, and has 
been used to determine the amount of 
stress which a single wing spar would 
sustain before destruction. At the east 
end of the building is a concrete floor 


anchored to a depth of 20 feet which 
takes static load tests as heavy as they 
come, and is capable of withstanding a 
pressure of 400,000 pounds on any one 
spot. A massive vibrator can be set into 
motion indefinitely to shake a wing to 
pieces. 

Artisans work in the main room on the 
first floor on lathes, drills, presses and 
every conceivable kind of equipment, 
much of it originating within the labora- 
tory walls. The chemical laboratory, 
where metals undergo baths in all kinds 
of acids, contributes its own unusual 
orders. Cloth soaks in vats. Other ma- 
terial is being stretched. 

Over all, there is a feeling not only 
that this is actual work in the future, 
something that has the essence of tomor- 
row, but that growth and expansion is 
occurring by the minute. In fact, the 
laboratory is growing so fast that nothing 
is fastened down permanently. Nobody 
knows when it will have to be moved to 
make room for something else. 

END 





"Liberator" 
(Continued from page 49) 





shells and bullets chipping fragments 
from her decks and sides. Just as we 
had completed our first attack, the sec- 
ond Heinkel appeared. The first Jerry 
had not fired a shot at us, but this fellow 
was more determined. He came in firing 
as hard as he could, but when we turned 
our guns on him, he went away. As we 
were shooting up the ship again, the 
Heinkel came back and so we had an- 
other smack at him. 

“I dodged all over the place, maneu- 
vering to let the gunners get their sight 
on him. Again the Heinkel pushed off 
and we went on beating up the ship. 
That happened four times. On Jerry’s 
last attack, he came in head on. The 
second pilot sitting beside me, kept giv- 
ing me the ranges—800 yards, 700 yards 
and so on. When the Heinkel was only 
400 yards away, I let him have it. He 
still came on, and I thought he was going 
to ram us with his floats and take a 
chance on getting home himself. But 
when he was about 150 yards away, he 
pulled away in a climbing turn, stalled 
in the middle of it; and went down in a 
wobbly dive, both his engines smoking 
badly. He pulled out just in time and 
flew away at sea level, but unless he 
could fly on one engine, he never got 
home. . 

“By now, we had used up a lot of fuel 
and ammunition, so we just made one 
last attack on the ship. The inactivity 
on board that vessel was almost uncanny 
and I felt as though we were attacking 
some ghost ship—not once did she fire a 
shot at us. I think the crew must have 
been down below having a meal when 
we came on her, and had not dared to 
come up. There was certainly someone 
steering her during the attack for she 
had gone round in small circles, trying to 
dodge our fire. 

“Then we set course for home. When 
we landed back in England, we had been 
flying for 15 hours.” 

END 








CONVOY AHEAD! 


For anything and everything aeronautical... 
launch your questions at AERROSPHEREe1941, 
the World's Greatest Aeronautical Encyclo- 
pedia, now offering its main sections in sep- 
arately bound, low priced volumes. No matter 
what your question you'll find the answer in 
these universally popular sections which con- 
stitute a vast “convoy” of pictures and in- 
formation about the whole world’s aircraft 
and aircraft engines . . . military, private and 
transport. HERE THEY ARE: 


AEROSPHERE’S MODERN AIRCRAFT— 
400 pages, 553 photos and drawings of the 
whole world’s military, private and commer- 
cial aircraft with full description of design, 
speed, cruising and bombing range, arma- 
ment, dimensions and equipment . . . torpedo 
planes, bombers, interceptors, fighters, ob- 
servation planes... those of the U. S., Britain, 
Japan, Russia, Germany and all the rest! Red 
Buckram binding. $6.00 {plus shipping}. 


AEROSPHERE’S MODERN AIRCRAFT 
ENGINES—240 pages, 269 photos and draw- 
ings. Plane powerplants of the whole world. 
Full information as to design, construction, 
Se sage and equipment. Blue Buckram 
inding. $3.00 {postpaid}. 





We can fill a few more orders out of the 
present printing of the complete, current 
948-page AEROSPHERE +1941 which in 
addition to both of the two sections de- 
scri above, also contains a section of 
international aeronautical STATISTICS 
and an international BUYER'S GUIDE 
section. $10.00 {plus shipping}. 


AEROSPHERE is used daily by student 
pilots, mechanics, model plane builders, 
the aviation industry and by government 
and military officials of The United 
Nations everywhere . . . army and navy air 
bases, battleships, carriers, flying fields, 
training bases. In fact, everyone who 
wants to keep abreast of today’s wartime 
aeronautical activity should have a copy 
of AEROSPHERE +1941. RUSH YOUR 
ORDER TODAY! 











In view of wartime conditions AEROSPHERE 1942 
nornally published by June, will not be available for 


quite some months. $400 


Large pages 812" x 11" 
{plus 


shipping} 





AIRCRAFT PUBLICATIONS 1 


366 Lexington Avenue, New York | 
| Gentlemen: Here’s my check. Please RUSH the | 
| volumes checked. 
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CD Aerosphere’s Modern Aircraft ENGINES 
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| Ne te seb sek rede eboseeviresveen sine) | 
ee oe bs rca n ee glow hited ties | 


Coe ee cee ee SS SS ee ee ee ee ee el 






















































FLYING 





Japs Are Vulnerable 


(Continued from page 22) 








| secured for political reasons (i.e., the li- 
censes secured from Germany in the last 
few years). Some of the more important 
licenses held by Japanese companies as 
well as basic inspirations for some of 
the better known Japanese planes, fol- 
low: 

The Mitsubishi organization makes a 
wide variety of accessories as well as 
planes and engines, and seems to have 
the most licenses. Among them: Arm- 
strong-Siddeley (British), Hispano-Suiza 
| (French), Mercedes-Benz and Junkers 
engines; Levasseur metal propellers; Far- 
man reduction gears and superchargers 

(French); the well-known British Clau- 

del-Hobson carburetors; Herzmark (Ger- 

man) and Letombe (French) engine 
starters; Lamblin radiators; and Handley- 

Page automatic slots. The Mitsubishi- 

built Mercedes-Benz and Junkers liquid- 


| cooled engines are, of course, the most 


powerful currently being produced in 
Japan. Better known as Mitsubishi 
trademarks, however, are the Type IV, 


| A-14 and Kinsei engines, all of which are 
| air-cooled radials of Armstrong-Siddeley 
| and Hispano-Suiza design, but which is 


which I don’t know, although I suspect 
that the Kinsei, rated at 900 h.p., is a 
Hispano-Suiza. The Type IV, A-14 and 
Kinsei are all used in Japanese bombers. 

Besides these licenses for engines and 
accessories, Mitsubishi also has bought 
the designs for the French Hanriot series 
of trainers, Curtiss biplane fighters, 
Junkers planes of all types, Blackburn 
reconnaissance and torpedo planes and 
Messerschmitt fighters. The Army Type 
96 twin-engined bomber is a modified 
Junkers Ju-86K. The Army Type 97 
light bomber, also Mitsubishi-built, re- 
sembles the American Northrop A-17 at- 
tack bomber closely, although Mitsubishi 
has no license for this (the Northrop 
probably served merely as general in- 
spiration). Both the Type 96 and 97 
bombers, as well as the Japanese Messer- 
schmitts, have seen extensive service in 
the war so far. 

Nakajima’s most famous license is for 
the Douglas DC series of transports, in- 
cluding the DC-4 (the prototype DC-4, 
the 52-passenger giant the airlines 
wouldn’t take because they thought it 
was too large, was sold to Nakajima). 
But Nakajima also has licenses for Fok- 
ker transports and, in the engine field, 
for the Bristol Jupiter air-cooled radial, 
Lorraine (French) radial and Gnome- 
Rhone, also French. One of the Naka- 
jima radials, the Kotobuki III, is a 550 
h.p. job which resembles the Wright Cy- 
clone closely. But Nakajima has no 
Wright license and the Japanese insist it 
| is an original design. 

A more powerful Nakajima engine is 


| definitely a heavily beefed-up and en- 


larged Jupiter. The Nakajima 96, first 
Japanese monoplane carrier fighter, has 
a wing plan very similar to that of the 
Seversky (Republic) series of planes, but 
came out too early to have been a copy. 
| The Nakajima 96 single-engined mono- 
| plane light bomber is basically a Fokker 
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design. The Nakajima 97 is the twin- 
engined Japanese bomber that closely 
resembles the Martin 166. Nakajima is 
located near Tokio. 

Kawasaki's chief engine licenses cover 
the German B.M.W. liquid-cooled en- 
gines, which are fitted with Kawasaki- 
made Vincent Andre radiators. The 
company also has the Dornier patents on 
metal plane construction. The _ best- 
known Kawasaki bomber, Type 93, is a 
twin-engined monstrosity with an even 
bigger front porch than had the unfortu- 
nate French Amiot, mainstay of the pre- 
war French air force. Type 93, however, 
resembles nothing on this earth. But 
Kawasaki biplane fighters bear a strik- 
ing resemblance to Curtiss jobs of an- 
other age, although Mitsubishi has the 
Curtiss biplane rights. The Kawasaki 
plant is in Kobe. 

Kawanishi, Japanese agent for Rolls 
Royce Buzzard engines although it does 
not make them (remember the Buzzard? 
It was a 12-cylinder liquid-cooled type 
developed for Schneider Cup racers; its 
present-day descendant is the 1,600 h.p. 
Griffin, power plant for a new type of 
Vickers fighter) has a weird collection 
of plane licenses. Among them are: the 
older types of Short (British) biplane 
flying boats; Rohrbach-Romar flying 
boats (a German type that went out some 
time ago); and Potez C.A.M.S. (French). 

The Potez copy is the four-engined 
flying boat with which Japan about a 
year before the outbreak of the war in 
the Pacific began flying one of the oddest 
“commercial” airline routes in the world 
—between Fukuoka, in Japan; Palau Is- 
land, one of the largest of the Japanese- 
mandated Carolines; and Timor, the ob- 
scure Portuguese-Dutch island in the 
East Indies which popped up into the 
news recently when Allied troops occu- 
pied the Portuguese half of the island to 
forestall a threatened Japanese move. 
There is no commercial traffic to speak 
of along this route, but it does traverse 
the strategic area where decisive history 
is now being made. Kawanishi is also 
the builder of a Type 97 twin-engined 
flying boat which bears a striking re- 
semblance to the Douglas DF flying boat 
of a few years back. 

This list does not exhaust by any means 
the role of licenses held by these four 
companies, and the others also have 
rights on many foreign patents. For in- 
stance, to it must be added licenses for 
practically all items of German equip- 
ment, from radio to compressed air load- 
ing systems for guns. The 20 mm. can- 
non with which Japanese planes are cur- 
rently armed is built under rights ac- 
quired from the Rheinmetall-Boersig, 
one of the big German gunmakers. Of 
other licenses and other companies, the 
only one familiar to most American avia- 
tion people would be the Aichi license to 
build the liquid-cooled Lorraine engines. 
These are not, however, powerful enough 
to be militarily significant, although many 
were used for quite some time in ‘the 
Japanese navy. This resumé therefore 
does present the general picture. 

In the past several years, the Japanese 
have undertaken a series of character- 
istically energetic measures to overcome 
the aluminum shortage which has always 
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SWALLOW AIRPLANE COMPANY, INC. «+ Training Division 
Wichita, Kansas: 


Here is my identification of the above airplane parts. I would like to know 
how my score compares with the others who answer this ad. 


SWALLOW ° ° ° 
AIRPLANE 2 Z ! 


I would like to receive a copy of your complete up-to-date booklet on aircraft 
COMPANY, INC. "Benen 
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STANDARD 
AIRCRAFT WORKERS’ 


MANUAL 


Every man interested in aircraft construction should 
own this manual. Used by manufacturing workers, inspec- 
tors, maintenance mechanics, educators and students. 

Contains information on AC, AN and B standard parts; 
assembly and installation; shop geometry and blue print 
notes; glossary of aeronautical terms; much other informa- 
tion and useful tables. 4°’x 7°’ Lexide cover, Wire-O bound; 
fits the hip pocket. Useful addition to your tool box. 


Fletcher Aircraft Schools 
244 Fletcher Building, Burbank, Calif. 


For $1.50 enclosed, please send 
Manual to me postpaid, 


Name ae 


Ee anaes = : 
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PEARL HARBOR! 
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by SANDY 
A. F. MacDONALD 
Chief Air 
Navigation 
Instructor 
No. 20E.F.T.S. 
British 
Commonwealth 
Air Training 
Scheme 
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An Authentic 
Manual, written 

everyday 
language. Com- 


pletely covers 


@ ELEMENTARY AIR 
NAVIGATION 
@ THEORY OF FLIGHT 
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e AIRFRAMES 
The most complete book of its kind eve 
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dian Air F 
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handicapped their efforts to achieve high 
output of military planes. They have, 
however, achieved only limited success. 

In 1936, Japanese production of alumi- 
num totaled only 7,000 metric tons. It 
rose to 10,000 in 1937; 17,000 in 1938; 23,- 
000 in 1939 and 35,000 in 1940. The last 
figure is a Bureau of Mines estimate as 
no recent official figures have been made 
available. Last year it was apparently 
45,000 tons. For purposes of comparison, 
Germany in 1940 produced about 240,000 
tons of the silvery white metal which is 
the base of dural, and the USA, 187,000 
tons. Japan thus ranks far behind the 
leading powers in aluminum production. 
In fact, she approaches only the USSR 
(about 55,000 tons in 1940) in output. 
But even here, Japan’s position is weaker 
than it seems at first glance. The USSR 
is one of the world’s leading steel pro- 
ducers and has made extensive use of 
steel alloys in plane fabrication. The 
Japanese haven’t the steel for that even 
if they were ready to turn out steel alloy 
aircraft in quantity. 

Japanese aluminum output has been 
comparatively small mainly because of 
lack of bauxite, the most important alu- 
minum ore. No bauxite has yet been 
found on the Island Empire’s home 
islands, nor is there any bauxite in China 
or Manchuria. The sole sources under 
Tokio’s control as this article is written 
are on the island of Palau and in Indo- 
China. But neither is of decisive impor- 
tance. Palau’s maximum possible pro- 
duction is 40,000-50,000 tons yearly, 
enough for only 8,000 tons of aluminum. 

Prior to this war, Japan has imported 
bauxite chiefly from the Dutch East In- 
dies and Johore, the Malay state imme- 
diately north of Singapore. Most of the 
Indies’ bauxite is found on Bintan, a small 
island within gunshot southeast of Singa- 
pore. Japanese imports of bauxite in 
1940 aggregated 235,000 tons from the In- 
dies and 59,000 from Johore. 

At the same time that plants for the 
extraction of aluminum from bauxite 
have been expanded, the Japanese gov- 
ernment has also attempted to encour- 
age its extraction from raw material 
found in the Empire: alunite, alum shale, 
aluminiferous schist, clay and phosphatic 
alum. In 1940, however, only one of the 
many small aluminum companies into 
which the Japanese industry is divided 
was actually using such materials. This 
was the Manchuria Light Metals Co. But 
the Kokusan Light Metals Co. Asia 
Light Metals Co., Korea Nitrogen Fer- 
tiliser Co. and several others have begun 
production from these assorted materials 
on a small scale since then. 

Nevertheless, the Japanese aluminum 
industry is not adequate to serve a big 
air industry, even though it is supple- 
mented by a surprisingly large magne- 
sium industry (4,000 tons output in 1940, 
about two-thirds of the U.S. production 
in that year) and even the capture of 
Johore, Java and Sumatra—assuming 
that all this is done—will not altogether 
solve the Nipponese problem. For cap- 
ture of these sources does not close the 
ocean gap between source and plant. 
The sea haul is long enough and exposed 
enough to put a heavy burden on the 
Japanese merchant marine. Further- 
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more, Japan has suffered from an acute 
shortage of power for the last three years. 
Aluminum requires enormous amounts of 
power to extract—about 10 kilowatt hours 
of electricity per pound, enough to light 
a standard reading lamp for about 135 
hours. 

In other words, there is no prospect of 
the speedy expansion of the industry. 
Which in turn means no prospect of the 
speedy expansion of the air industry and 
of the Japanese fighting services. Which 
does not mean Japan is or will be a push- 
over, but does mean the U. S. has a po- 
tentially decisive advantage. 

END 
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NYA resident centers operated in co- 
operation with the Air Corps at each 
Army Air Depot. Such centers employ 
boys who have passed basic civil service 
exams, assign them to the depots to work 
as learners under Army supervision, for 
a six-month trial period . . . At Patterson 
Field the Army wants to jump employ- 
ment in the center from 400 to 1,000 im- 
mediately ... We want to accomplish 
the impossible by recruiting immediately 
1,000 able-bodied young citizens between 
17% and 24% years of age for Miami 
Resident Center, the Patterson Field 
training unit... 

Leo B. Jacoss 

State Administrator 

National Youth Administration 
Columbus, O 


Gliding Speed 
Sirs: 

. Mr. Hoyt’s article “Are You 
Forced Landing Conscious”... is the 
first I have seen . . . that mentioned that 
it was a good idea to know the stalling 
speed. However I believe it is more im- 
portant to know the best gliding speed 
of a plane . . . I have found by trial that 
the stalling speed of my plane... is 40 
m.p.h. Best gliding speed is 51 mph 

. and believe the least sinking speed 

. about 47 m.ph. . . . This all applies 
to solo flight in my 40 h.p. 1937 Cub... 
I believe that if more practice were put 
into long glides one wouldn’t need to be 
forced landing conscious... 
H. H. Brown 
Lititz, Pa. 
Sirs: 

. I should like to know how more 
stall instruction could possibly cut down 
the number of forced landings . . . Forced 
landings will always form an important 
part of any student’s instruction and 
so will stall instruction ... The pur- 
pose of each is completely independent of 
the other unless, of course, one chooses 
to call a “forced landing” the attempt to 
pull out of an unintentional spin due to 
a stall .. 

AsHLEY G. TRoPE 
2nd Lieutenant 
Air Corps Reserve 
New York, N. Y. 
END 
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Help Us Meet the Urgent Demand for Engineers 


The need for aircraft draftsmen, designers and engi- 
neers is desperate! And they are scarcely to be had!! 
They must be developed not only to win the war — it is 
they who will create the means to keep the eventual 
peace. Thus profitable, lifelong careers are created for 
those who can qualify. 


For the duration of the war the Ryan School of 
Aeronautics is dedicating its entire commercial train- 
ing facilities to a vastly expanded engineering 
program. While the usual emphasis on Ryan quality 
training remains, every course has been streamlined 


to qualify students for employment just as soon 
as practicable. 

Help us meet the urgent demand for draftsmen, de- 
signers, engineers. If you have a high school education 
you should be able to qualify for training that leads to 
employment in a minimum of six months or a 
maximum of two years. 


SCHOOL AERONAUTICS 
bh Aull San Diego, California 

















Aviation Cadets. 





ALL-OUT FOR ARMY AVIATION CADET TRAINING 

The entire expanded Ryan flight training facili- 
ties at San Diego and Hemet, California are being 
devoted to the exclusive instruction of Army 


RYAN SCHOOL OF AERONAUTICS, PA 14 
Lindbergh Field, San Diego, Calif. 

Gentlemen: Without obligating me in any way 
please send information on the courses checked: 
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War Umpire 


(Continued from page 34) 











TO AIR DIRECTOR MONROE N C 

u 39PS FLORENCE. MISSION NR 2. INTERCEPT 
EIGHTEEN P-39S. INTERCEPT NINE B-25S 
ROCKINGHAM AT 1115, 9000 FT. OUR LOSSES 
THREE. ONE 0-47 ATTACKED 5 MI W OF 
CHERAW 1140, 4000 FT. OUR LOSSES NONE. 
oFF 1050. mn 1155. 

ROBERTSON. 


The mission is recorded and plotted on 
a chart by an assistant air director. 

Meanwhile another mission, that of the 
bridge-bombing unit, is in the process 
of being umpired. Hcurs ago the 17th 
Bombardment Group based at Augusta, 
Ga., had been ordered to attack the Rock- 
ingham bridge, planning to drop enough 
bombs to get at least one destructive hit. 
As soon as the probable time of attack 
is known, the air director is notified. He 
immediately arranges for a qualified 
ground umpire to be at the doomed 
bridge; this umpire is told the bomb 
loading of the planes, their number and 
type and altitude of attack. While the 
ground umpire waits there, let’s go back 
an hour or so earlier and sit alongside 
the squadron umpire, Capt. N. W. Bertle- 
ston, as the 37th Bombardment Squadron 
under command of Capt. C. Baumister 
roars off for the attack. 

The nine medium bombers, loaded to 
their capacity with 1,100-pounders, head 
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northeast, climbing on their 160-mile run 
for their target. Over Camden, Bertle- 
ston sees a formation of pursuiters com- 
ing closer, but no combat takes place; 
they’re a friendly squadron and they 
scoot away as soon as identification is 
established. Chesterfield, 20 miles from 
the target, and no enemy yet in sight. 
Five miles more—“Oh-oh, here they 
come,” the umpire hears through the in- 
terphone. The co-pilot points to the left 
rear. Six—12—no—18 P-39’s have at- 
tacked them. The attack is almost com- 
pleted when the eggs are dropped, and 
the bombers wheel around for the return 
home. On the ground, the umpire re- 
ceives radioed information that the at- 
tack has been successful with eight 
planes; one of the nine having been 
knocked off by the pursuiters before 
reaching the bomb-release line. 

As the bombers head southwest, with 
their one known casualty lagging be- 
hind, the ground umpire looks up his 
umpire rules. From 9,000 feet altitude so 
many bombs dropped would mean so 
many hits. Probable antiaircraft losses 
around the bridge would lop off a certain 
percentage; but the final result is one hit 
on a bridge of this size and that one hit 
with a 1,100-pounder on a bridge of this 
type would mean, let’s see—he thumbs 
through his manual and finds the number 
of hours the bridge would be out. At his 
command two soldiers with him stretch 
out a large panel on the ground, indica- 
tion to air observers that the bridge is 
out of commission (when it’s back in 

commission the 














panel will be re- 
moved). The sol- 
diers station them- 
selves as temporary 
M.P.’s and stop all 
military traffic 
across that bridge. 
In a tent on the 
Blue side of the 
bridge an antiair- 
craft umpire gets 
the reports of the 
batteries which 
have brought the 
bombers under fire; 
and in accordance 
with umpire rules 
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Antivibration Littelfuse 
4AB, 20Amp. of superior 
construction. 


on.. Guaranteed not to loosen and fly off endangering loss of 
rating and markings. Examine Littelfuses—the twisted element, 


bracing it against severe vibration 
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make all the difference between Littelfuses and ordinary fuses. 


he, too, assesses a 
loss against them, 
one and one-third 
planes shot down in 
this case. Well, 
that’s one that’s 
certain, but for the 
one-third plane he 
marks three pieces 
of paper; one with 
“yes,” the other two 
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Littelfuse Patent. Littelfuse caps are ool ian th ao 
securely locked—not just cemented ali 
out “no.” He too, 
with the bridge 
- the non-crystallizing umpire, sends in 
Features that the dope to director 
headquarters. 


We make fuses for al/ aircraft purposes—high and low voltage— 
instrument and radio fuses—mountings—panels. Send for catalog. 


LITTELFUSE INC. 


Chicago, Illinois 


4793 Ravenswood Ave. 


By this time the 
bombers have land- 
ed. The group com- 
mander is interest- 
ed in the result. 
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“We did some damage,” reports the 
squadron commander. “Saw a panel go 
out as we turned home. Losses? Well, we 
were jumped by a squadron of P-39’s. 
That gives us one down; had him drop 
back and follow our squadron home.” 
Bertleston, the umpire, nods confirma- 
tion, then reports to the group umpire. 
Together they make out their report for 
the air director. 

The squadron is still awaiting another 
mission when the report of an additional 
loss comes in from Director Headquar- 
ters: “ONE B-25 LOST TO 37TH BOMB SQ, AA 
FIRE, ROCKINGHAM, AT 1120, 10,000 Fr.” 

The squadron and group umpire each 
make the necessary entries as to losses 
and notify their respective commanders. 
The group umpire, who also umpires air- 
port losses, has more work to do. This 
time it’s another message from the air 
director. Nine enemy A-20’s are due to 
raid his airport in five minutes. He no- 
tifies no one; the message being marked, 
“umpire—confidential.” Planes at the 
about-to-be raided airport are given no 
undue opportunity to take off to escape 
the bombing. Five minutes later seven 
Blue A-20’s, their white crosses conspicu- 
ous, race across the airport. H-m-m-m; 
should have been nine of them. Two 
probably knocked off by pursuit before 
they reached the airport. Well, that’s 
seven times the A-20 bomb load, which 
puts the airport out of commission a 
length of time, destroys a certain per- 
centage of planes on the airport and takes 
out so many maintenance crew men. 

Too bad the 37th got caught on the 
ground; the others were lucky, they’re 
still in the air on missions, except for a 
few headquarters planes. 

At the runway intersection a large 
cloth panel goes out, to remain there 
until the airport is again open for busi- 
ness according to the umpire manual. 
Casualty airplanes are indicated and will 
fly no more that day. Certain mainte- 
nance crews leave the flying line as 
wounded or dead. 

Some time later an observer in a Blue 
observation plane, high up in the sky and 
deep in Red territory, sees the panel re- 
moved from the Augusta runways. His 
mission almost over, the pilot returns 
home, making a last note, “Augusta back 
in commission 1320.” In the observer’s 
cockpit the observer has made volumi- 
nous notes. Few have been radioed back 
to his home airport for fear of detection 
and interception of the plane by enemy 
pursuiters. The flying gold mine of 
enemy intelligence nears its own lines, 
crosses them at a high, safe altitude and 
the pilot breathes a sigh of relief. They 
have been gone two and a half hours, 
picked up information of an important 
nature and haven’t been jumped yet. He 
eases back on the throttle, noses down 
and loses altitude. Then at 8,000 feet, 
still 30 miles from home, they come—a 
skyful of P-38’s. Long before he can dis- 
tinguish any red or white crosses on their 
fuselage he knows them to be hostile air- 
craft. The Blues, you see, have no P-38’s 
in the maneuvers. 

Two pursuiters detach themselves from 
the formation and ease over to the now- 
diving O-47. One pass and then another 
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pass, and they rejoin their formation. 

Sometime later the O-47 lands and 
rolls up to the line. Pilot and observer 
climb out and report to operations. First 
to meet them is the squadron umpire. 
“Any combats?” he asks. “One” is the 
reply. “Two P-38’s, about 8,000 feet, 30 
miles west of here. They made two 
passes and left us. Casualties, aren’t 
we?” 

“Uh-huh,” confirms the umpire. “And 
I'll take all the notes and photos you 
have.” 

“Tough luck!” 

“You bet. But blame the umpire man- 
ual; not me!” 

The notes, taken at great pains by the 
observer during his recent tour aloft, are 
all impounded by the umpire. None may 
be used by the Blues. It is just as if the 
observation plane had actually been shot 
down in battle before returning with the 
observer’s reports. The plane and its 
team are not allowed to be employed on 
missions until such time as the rules say 
that replacements would be received 
from the depots and replacement cen- 
ters. 

In describing some of the principles on 
which umpiring is based, mention was 
made that ground umpires assessed losses 
and delays to their own ground units as 
the result of air attack. Although well 
covered in the umpire manual—a squad- 
ron light bombardment attack on a regi- 
ment on the road causes a certain num- 
ber of prescribed losses and hours of de- 
lay to the column... ground umpires 
had a difficult time establishing the fact 
that it was their column that had been 
attacked and not the column directly 
ahead or in back of them or one on a 
nearby parallel road. Several methods 
were resorted to by low-flying or dive 
bombing air attackers to indicate the ob- 
ject of their attack. Turning on their 
landing lights, for one, while they would 
be dropping their bombs, dropping small 
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paper bags of flour or shredded paper, 
or spraying the troops with lime water 
or some similar inert liquid. Radio was 
used in rare cases, but too often the fre- 
quencies of the ground force sets were 
not in the same band as those in the air- 
planes. Dropping liquids which stain 
fabric, or even small bags of flour was 
not always advisable where civilians, 
afoot or in cars, were also on the high- 
ways along with the military forces. 
END 
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passengers, the inspection of baggage or 
cargo, the carrying of cameras, fire arms, 
explosives etc. No camera equipment of 
any nature will be taken aloft by civil 
aircraft except with the specific approval 
of the War Department and under the 
control and supervision of War Depart- 
ment representatives. 

To make a reasonably accurate check 
of the estimated arrival time proposed 
before approving the clearance in order 
to be certain that, considering the speed 
of the aircraft, the existing velocity of 
the wind and the distance to the des- 
tination, neither too much or too little 
time has been estimated for the trip. 

To report and initiate an investigation 
of the intent of any pilot seeking clear- 
ance who insists on requesting an un- 
reasonable amount of time to complete 
any proposed trip or flight. 

To assign aircraft, whose operators de- 
sire to engage in local flights, to the 
proper areas, and, when practice landings 
are authorized at outlying designated 
practice landing areas, to assign a deputy 
registrar to have charge of the activities 
at the practice landing areas. 

Before granting clearance to call to the 
special attention of the pilot portions of 
the Emergency Regulations 60.95. 


To secure and transmit all flight plans 
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and PX’s required of departing aircraft. 

To co-operate with the military author- 
ities to the fullest extent in the clearing 
and routing of aircraft departing from his 
landing area. 

To notify the proper military author- 
ities of the clearance and routing of any 
aircraft flying into, across or out of a 
vital defense area or zone of military 
operations. 

To refuse clearance to aircraft for flight 
to any point other than a local flying area 
or a designated landing area, except for 
special and emergency operations which 
have otherwise been specifically pro- 
vided for. 

To refuse clearance to any aircraft ex- 
cept in strict accordance with the latest 
rules and regulations. of which he has 
knowledge. 

To refuse clearance to any pilot who 
has not familiarized himself with all 
available current flight information relat- 
ing to the area proposed to be traversed 
during the flight. 

To refuse clearance to any aircraft for 
departure to any point, or flight over any 
route, regarding which he has reason to 
believe that he does not have full infor- 
mation concerning defense zones or other 
special instructions regarding flight re- 
strictions. 

To use such means as he may be au- 
thorized to use to prevent the take-off 
of any aircraft from his point of duty 
which has not been properly cleared and 
to report immediately to the CAA and 
other proper authorities any aircraft 
which may take-off, or attempt to do so, 
without proper clearance. 

To deputize, with the consent of the 
airport manager and approval of the 
CAA, deputy registrars and clearance 
officers, for whose actions he will be per- 
sonally responsible. 

To work in conjunction with all air- 
port traffic controllers on duty at his 
airport with regard to reporting clear- 
ances, receiving reports of landing air- 
craft and of aircraft cleared to his station 
of which he receives notification. 

To fill out the aircraft arrival notice 
on all arriving aircraft from information 
obtained from the pilot, without reference 
to his copy of the official clearance. 

To secure from each pilot arriving at 
the landing area the carbon copy of his 
clearance form issued by the designated 
landing area registrar and clearance offi- 
cer at the point of departure. 

To thoroughly examine the carbon 
copy of the official clearance secured 
from the pilot for any erasures or altera- 
tions and to check the information it 
contains for conformity with the infor- 
mation he has entered on the arrival 
notice. 

To require a pilot to explain in detail 
on the reverse side of the notice of ar- 
rival form any discrepancy noted in the 
information contained in the two forms, 
and any deviation from the route, alti- 
tude and estimated arrival time, given on 
the clearance form. 

To report immediately to the proper 
authorities all unsatisfactory explanations 
of any such discrepancies or any unex- 
plained deviations made by any pilot or 
aircraft from the approved flight plan or 
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A famous 


flying school 
you can attend 
anytime, anywhere, 
at very low cost 


their students? Why is one of them required 

reading for all pilots of a leading American 
airline? Why do expert airmen not only praise 
them but buy and use them? It is because they 
offer the equivalent of many hours of flight and 
ground school in graphic, easy-to-take form. 


Their author, Jordanoff, is a famous airman—a 
pilot, instructor, technician and aviation engineer. 
As consultant to leading American airlines he has 
been associated with many recent improvements 
in modern flying practice and equipment. He has 


W:: do instructors recommend these books to 


the gift of writing about technical sub- 
jects in natural instructor-to-student 
language that anyone can understand 
and remember. 


Knowledge that saves lives 


The best flyers are those who have a 
perfect mental picture of everything 
concerning the nature of a flight. So 
that you begin flying with this price- 
less possession, Jordanofft’s books con- 
tain 1249 illustrations—specially pre- 
pared by experts under his direction. 
They picture every step in an airman’s 
training, every knob and button on the 
control board, complete _ sectional 
views of simple and complex instru- 
ments and installations, how to nav- 
igate and maneuver, how to recognize 
and avoid dangerous weather. Words 
and pictures both stamp the whole 
theory and practice of aviation on your 
mind in the easiest, safest, pleasantest 
way imaginable. 


Three essential books 
for every flyer and student flyer 


Published with the approval of the en- 
tire aviation industry, these books have 
been often imitated, but never equalled. 
Over 300,000 copies have been sold. 
They have been translated into foreign 
languages, and are used by the U. S. 
Government, Canadian R.A.F., British 
R.A.F., and the Russian Government. 
Each is a big book, complete in itself. 
Each is a step-by-step course, fully 
illustrated, in a necessary branch of 
the flyer’s art. 
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1. YOUR WINGS, with 460 illustrations. 


No dry-as-dust text book, but a complete fly- 
ing and ground school course written in simple 
instructor-to-student language, every theory and 
fact illustrated. It will teach you how to fly, 
aerodynamics, motors, fuels, controls, instru- 
ments, aviation radio, navigation, requirements 
of military and commercial aviation. A record- 
breaking best-seller, translated into eight lan- 
guages. Size 7” x 91,4”. 


2. THROUGH THE OVERCAST, with 


338 illustrations. Weather and Instrument Fly- 
ing. Prepares you fully for the Government writ- 
ten tests for instrument rating. Easy Steps to a 
full understanding of the weather. The first com- 
plete, practical book about “‘blind’’ flying. C. R. 
Smith, President of American Airlines, Inc., 
says, “This book has taken the subject of me- 
teorology out of the mathematical equations and 
has made it simple tc understand. It explains 
instruments, radio, and all allied subjects so 
thoroughly that it will help not only the profes- 
sional airmen but the fledglings.’’ Size 7” x 
gl”. $3.00 
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Over 300,000 copies sold! 
Revised up to the minute! 


3. SAFETY IN FLIGHT, with 451 illus- 


trations. This magnificent companion volume to 
Your Wings, and Through the Overcast contains 
the expert knowledge you must have to go be- 
yond elementary pilot ratings. Tells how to get 
and use upper-air weather information, airline 
technique of pre-planning flights, latest instru- 
ment flying methods and equipment, icing dan- 
gers and counter measures, engine efficiency 
under varying conditions, special landings and 
take-offs, etc., etc. Everything technical made 
easy to understand in words and pictures. Size 
7” x91”. $3.00 


Try them before you buy them 


So sure are we that the Jordanoff books will 
give you the extra training that means quick 
advancement that we will send you any one, or 
all three, for ten days examination. At abso- 
lutely no risk to you, you can read the amaz- 
ingly simple text, see for yourself the 1249 
graphic illustrations that reveal aviation’s every 
secret. Start your aviation training at once with 
these famous books. It costs nothing to try. 
Mail the coupon today. 


Enroll now! — SEND NO MONEY — 10 days examination 
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TO: FUNK & WAGNALLS COMPANY 
Dept. 281, 354 Fourth Ave., New York, N. Y. 


I want to see what the Jordanoff books will do for me. Send me the book (or books) I have 
checked below, for 10 days examination. I will deposit price, plus postal charges, with the 
mailman, with the understanding that my money will be completely refunded if I am in any 
way dissatisfied and return the book (or books) 10 days after delivery. 

CJ Your Wings, $2.50 [] Through the Overcast, $3.00 [] Safety in Flight, $3.00 


() ALL 3 VOLUMES, boxed in a handsome slip-case, at the BARGAIN PRICE of $7.75 
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clearance, or discrepancies of information 
contained on the official clearance form 
and the arrival notice. 

To secure and transmit any “PX clear- 
ance” required of arriving aircraft. 

To file the pilot’s copy of his clearance 
after having checked it with the arrival 
notice, with the original of the arrival 
notice in a permanent file of “completed 
flights—incoming,” properly cross-refer- 
enced to the entry in the landing area 
register. 

To mail, within 24 hours of the air- 
craft’s arrival, the duplicate copy of the 
arrival notice to the landing area regis- 
trar and clearance officer at the point 
from which the flight of an arriving air- 
craft was cleared. 

To check all copies of arrival notices 
so returned to him covering aircraft 
cleared from his area with the applicable 
clearance, notify the proper authorities 
of any unsatisfactorily explained discrep- 
ancies of information or deviations from 
the approved flight plan as cleared, and 
file both together in a permanent file of 
“completed flights—outgoing” properly 
cross-referenced to the entry in the land- 
ing area register. 

To notify the proper authorities of and 
cause search proceedings to be instituted 
for any aircraft known to have cleared 
to his landing @rea, which has not ar- 
rived, or which is unreporféd, after one 
hour has elapsed from its estimated ar- 
rival time, as reported or which arrives 
one hour or more after the estimated ar- 
rival time given on his clearance. 

To report and initiate investigation of 
any flight cleared but not completed by 
the return of an arrival notice after the 
lapse of four calendar days from date of 
departure. 

To report to the proper authorities the 
arrival at his landing area of any air- 
craft which has not been properly cleared 
to his landing area. 

To enter in the remarks column of the 
airport register a notation of any unusual 
happening such as crash, unauthorized 
flight etc., together with the time of oc- 
currence. 

To enter the weather information re- 
quired, in the space provided on the air- 
port register, at the time of any unusual 
occurrence requiring an entry to be made 
in the remarks column. 

To make and file a complete report, 
properly cross-referenced to the entry 
on the landing area register, regarding 
any unusual occurrence requiring more 
information to be available than can be 
entered in the space provided on the 
register. 

To notify the airport manager and 
other proper authority of any suspicious 
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acts by airmen or other persons, which 
come to his attention. 

To notify the Administrator of Civil 
Aeronautics of any new or additional air- 
craft being based permanently at his 
landing area and of the departure and 
change of base of any aircraft departing 
from his landing area for permanent base 
or storage at some other point. 

To make available to the deputy regis- 
trars assisting him, and to pilots having 
need for such knowledge, all current flight 
information available and necessary for 
their use during any flight for which he 
issues clearance. 

To maintain proper supervision over 
the activities of any aircraft based at 
points other than his designated landing 
area regarding which arrangements have 
been made for his control and specific au- 
thorization for such basing and control 
has been issued by the CAA. 

To exercise adequate supervision over 
all deputy registrar and clearance officers 
serving as such while he is on duty and 
to report any derelictions of duty by them 
to the airport manager and the CAA. 

Obviously the airport managers have 
assumed added importance in civil fly- 
ing. They must supervise and be re- 
sponsible for the proper functioning of 
the guards and the flight-controlling per- 
sonnel. They must plan the layout, and 
revision as found necessary, of the local 
fiying areas, and keep up-to-date infor- 

(Continued on page 96) 
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which we need today. If the designs 
can help foster it, there'll be designs.” 

Six foot, six inch Hank Porter creates 
most of the designs. Sometimes the offi- 
cers who request a design offer sugges- 
tions which are excellent and Porter car- 
ries them out. But he usually finds a 
“twist” or “topper” which surprises and 
gratifies the recipients. 

“How do I get the ideas?” Porter asks. 
“Well, you tell me. They just come to 
me, I guess. I study the request, then 
I write for additional information about 
the duties of the organization if I need 
to know. Then I go to work.” 

The Buffalo-born Porter is very fortu- 
nate in that he can draw every character 
which has ever been created by Disney. 
Usually, an artist finds his niche with a 
given set of characters and draws only 
those henceforth. But Porter, as pub- 
licity artist, does Pluto as well as he does 
Mickey. And Donald is just duck soup 
to him! 

He, of course, makes sure that no two 
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organizations get designs which at all 
resemble each other. The only clue to 
the way he thinks up the ideas is his 
statement that he does “a logical treat- 
ment” of an insignia request. A fighting 
squadron will, therefore, get a pugna- 
cious animal as its mascot; a newly or- 
ganized squadron would get a fledgling 
bird. 

“I should be doing this,” he exclaims. 
“Say, the highest I’ve ever been in the 
air’s a roller coaster!” 

The second delivery of a design was 
in 1940. Lieut. E. S. Caldwell, of the office 
of Chief of Naval Operations, Washing- 
ton, asked for a design to be placed on 
the first American motor torpedo-boats. 
As these boats were known as the “mos- 
quito fleet,” the Disney design showed a 
nasty looking mosquito riding a torpedo. 
About this time the Alaska Defense 
Force got an idea that they needed some- 
thing with a punch. 

“So we turned out a very sleek seal 
balancing ‘ADF’ on its shiny button nose, 
and everybody was happy,” Porter ex- 
plained. 

This really got things under way. 
From then on, Disney really felt the 
heat. Hank Porter’s six foot, six inch 
frame was entirely snowed under and he 
let out a muffled call for help from the 
bottom of the pile. He got it. 

Porter, Goepper, Kaufman and Parks 
so far have done a lot of creative work, 
starting with aircraft and running the 
gamut. They’ve done their stuff for 
bombardment and pursuit squadrons, in- 
terceptor squadrons, field artillery, coast 
artillery, submarine bases, mine divi- 
sions, antitank companies, reconnais- 
sance squadrons, observation squadrons, 
parachute battalions, the China air serv- 
ice and the U.S. Marines. The groups 
carrying Disney-designed insignias—the 
Air Forces predominate, of course—reach 
into every part of the globe. In fact, one 
of the latest requests has come from the 
Free French Forces operating in North 
Africa. 

Porter says he never knows when a 
request is coming or where it will come 
from. Recently, Captain Lord Louis 
Mountbatten of H.M.S. Illustrious (Brit- 
ish aircraft carrier) dropped in to see 
how Mickey, Donald Duck and the Silly 
Symphonies came to life. He saw Porter 
at work on an insignia. 

“Say!” he exclaimed. “I like that. 
How about one for the Illustrious?” 

As the commercial angle is not a taboo 
in the British Navy and as Lord Mount- 
batten, by self-confession, is Great Brit- 
ain’s Number One Donald Duck fan, he 
got Donald Duck—standing astride the 
Illustrious. 

Disney and Porter themselves duck 
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when any publicity gets out about the 
charitable and patriotic enterprise. Re- 
cently a national magazine carried a lay- 
out of early designs and a new flood of 
requests came in. 

The operation of the “request mill” is 
very democratic. A commanding officer 
of a group may write in, or the lowliest 
private. In some cases round robin re- 
quests come in from every member of 
an outfit. Porter frames these and puts 
them on the walls of the offices. 

Of course, when the U.S.S. Hornet saw 
the U.S.S. Wasp design, there was a mad 
scramble for typewriters and fountain 
pens, and a hornet came into being, with 
quite as resolute and determined expres- 
sion as that displayed by the wasp. 

Many requests come from crews be- 
hind the scenes these days—weather 
squadrons, for instance, and air trans- 
port workers. They have no official 
designations, but are proud of the fact 
that they “Keep ’em Flying.” To these 
groups go insignias as fast as to combat 
groups. There’s no discrimination. 

One recent request came from the 
U.S.S. Howard of Mine Division 19. 
Again, some red tape was cut, as the boys 
on board asked for Pluto. They got 
Pluto, who swims happily through a bed 
of mines, a whisk broom tied to the end 
of his tail. And, showing you how far a 
thing like this can go, Porter and his 
busy men are currently working on a 
design for a stamp to be placed on all 
food shipments being sent abroad under 
the Lend-Lease bill. 
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The design shows an American eagle 
protecting a merchant ship from an en- 
emy plane. 

Sometimes the receipt of the design re- 
quested draws an interesting letter. This 
was the case when the seal, balancing 
the ADF, was delivered to the Alaska 
Defense Forces. Brig. Gen. S. B. Buck- 
ner, commanding, wrote Disney: 

“Since the arrival of the insignia all of 
the seals in the Bering Sea have been 
out on the ice pack balancing ‘D’s’ on 
their noses, sneering derisively at polar 
bears, expanding their chests and cavort- 
ing merrily over being chosen to repre- 
sent our defense forces.” 

So, if you'll look closely these days, 
you'll see the Disney designs everywhere, 
particularly on Army airports. For in- 
stance, if you live near Langley Field, 
Va., you'll see a perky, pipe-smoking 
Scotch terrier carrying two loaded bombs 
on the fuselages of the planes. You'll 
know that this is the Seventh Bombard- 
ment Squadron. An elephant putts a 
shot for the 40th Bombardment Group at 
Borinquen Field, Puerto Rico. A fat- 
bellied little Indian shoots a bomb with 
a bow to designate the 77th Bombard- 
ment Squadron, Boise Air Base, Boise, 
Ida., as any native will tell you. The 
Eagle Squadron of the RAF has a fight- 
ing eagle, wearing boxing gloves, in front 
of the shield of the United States bear- 
ing above it the initials “ES.” A very 
happy rhinoceros wearing goggles blithe- 
ly tosses bombs from a tiny airplane for 
the 43rd Bombardment Group, Langley 
Field, Va. 

One of the cleverest of designs is that 
sent to Bombardment Training, at Elling- 
ton Field, Tex. In this one, a stork is 
busy delivering a fledgling aviator com- 
plete with goggles, who is busy worry- 
jing the stork by dropping bombs. Six- 
|teenth Reconnaissance Squadron, Fort 
|Douglas, Utah, boasts of a heavily armed 
Indian with jutting jaw, ready for action 
with a bomb in one hand and a spy glass 
in the other. 

And so it goes. 

As it has been indicated, the Air Forces 
started the ball rolling, or the ink flow- 
ing, whichever you prefer, and now 
everybody writes. Just recently, the 
newly organized 204th Coast Artillery at 
Camp Hulen, Tex., received an angry lit- 
tle kitten, riding a wooden horse and 
carrying a toy sword. A turtle, clubbing 
a snail, was the Disney version of a tank 
fighting a tank, for the Antitank Com- 
pany of the 124th Infantry, Camp Bland- 
ing, Fla. 
| Other recent jobs include a centaurette 
dressed in a military nurse’s uniform for 
the Women’s Ambulance and Defense 
Corps of America. Another good one is 
a sea horse with a patch over his eye, 
the insignia for the Survivors’ Club. This 
is composed of those fortunate enough to 
have been saved from a sinking ship 
in the current war. 

“Let them write and tell us what they 
want,” say Disney and Porter, in a de- 
termined chorus, “and we'll do our part. 
They’re certainly doing theirs, and we 
|are more than glad to pitch in with them, 
leven in our small way.” 

END 
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A machine shop famed for its fine pre- 
cision work on all types of marine motors 
—widely-known to all eastern amateur 
power yachtsmen in a more peaceful day 
—has had most of its facilities taken over 
by Republic’s work. 

In several cases, former Republic em- 
ployees have opened their own small 
shops and are receiving all the work they 
can handle from the company—a devel- 
opment that is fundamental in the Amer- 
ican tradition of small business and in- 
dividual enterprise. 

A dental instrument company denied 
a portion of its regular work by the im- 
pact of priorities is doing fine work on 
Lancer and Thunderbolt parts. 

This sort of thing pays added dividends 
to the general defense picture. After Re- 
public brought the above mentioned sail 
making shop into the subcontracting pic- 
ture, the enterprising concern went to 
other plane builders and booked business 
on the strength of his relationship and 
record with Republic. Curtiss is buying 
a great deal of canvas and fabric mate- 
rial from the concern which, as a result, 
is greatly expanding. 

Similarly all subcontractors, once they 
are “lined up” with a company, find it 
possible to book work with other major 
producers, and these producers can pretty 
well rely on the sources because they 
have already been tried and educated 
successfully. 

Private plane makers, with markets 
drying up and materials scarce, are re- 
ceiving Republic subcontracts. Some of 
them have worked for the company for 
five years and now have regular Repub- 
lic divisions, floors or production lines. 

Huge industrial units, whose produc- 
tion in other fields is known throughout 
the nation, are taking large contracts. 
The role of the automotive industry has 
been widely publicized and its huge ca- 
pacity and. acknowledged managerial 
abilities are being put to work on a sub- 
contract basis, not only by Republic but 
by all other leaders of the aircraft indus- 
try as well. 

As a sidelight to this, it has now been 
found possible to “farm out” small 
subassemblies to well-managed, well- 
equipped automobile dealers and distrib- 
utors in communities both large and 
small. When this is done, the dealer is 
used as supervisor, his foreman becomes 
foreman on the job, his mechanics go to 
work and his otherwise idle plant and 
equipment are drawn into the national 
victory effort. In addition, all of this 
setup is saved from economic disaster 
which now, with the sale of new autos 
banned, hangs over the entire auto deal- 
ership structure. 

Other primary aircraft manufacturers 
—some of them larger than Republic it- 
self—are doing subcontracting work for 
the company because of their special 
ability in various lines. 

To handle this vital portion of its ac- 
tivity Republic has established a special 
outside production division, headed by 
A. H. Weber, experienced aircraft pro- 
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duction man who reports directly to 
George P. Michaels, Republic’s produc- 
tion manager. A staff of men comb the 
entire nation, ferret out possible sources 
of supply, help to educate subcontractors, 
consult with them and expedite their 
work after production starts and co-ordi- 
nate the whole program by field contact. 

The work of these “expeditors” or fol- 
low-up men is among the most interest- 
ing in the defense picture. Usually 
younger men, of a type who are active 
and energetic and without ties which 
make it unpleasant for them to be on the 
road for long stretches, these indiv iduals 
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are selected from the shop or the plan- 
ning or purchasing staff of the company. 
Some are brought in from outside—from 
the automobile industry, for example. 
They are required to know production 
methods and problems so that they can 
see through alibis, suggest solutions for 
knotty problems and “talk the language” 
of those with whom they deal. They 
must have aggressiveness, diplomacy and 
perseverance, for the failure of Y Com- 
pany to get out those flaps on time will 
inevitably mean that the production line 
back at Z Company will halt—unless Z’s 
follow-up man or local representative re- 
fuses to let Y get behind on the job. 

There have been numerous desirable 
results of this subcontracting policy. 
Among them, according to J. L. McClane, 
Republic’s vice president and general 
manager, are: 

On several occasions, particularly with- 
in the past two years, Republic has got- 
ten a flying start on contracts by utilizing 
the facilities of other companies which 
were immediately available, instead of 
waiting for construction to be completed 
on its own buildings or for the delivery 
of its own machines and equipment. 
Moreover, these various expansion steps 
have been sharply reduced by the use 
of available outside facilities. 

Republic has been able to do its job 
with fewer employees, reducing its train- 
ing and supervisory problems and elimi- 
nating the importation of workers from 
other sections. It is estimated that the 
company would have at least 1,000 more 
workers if it did not subcontract heavily. 
Frequently it has been able to obtain 
better quality work and faster deliveries, 
because outside firms were specialists in 
certain types of work. 

Outside production has meant Repub- 
lic could accept bigger orders and make 
faster deliveries at less expense to the 
Government. Without its subcontracting 
program the new $6,500,000 Republic fac- 
tory might well be at least 50 per cent 
larger, to the ultimate cost of the Gov- 
ernment. 

Ralph S. Damon, Republic Aviation’s 
president, typifies, in his opinions, the re- 
liance which his company has placed on 
its co-ordinated subcontracting program. 
He believes the big expansion of 1942, 
within the aircraft industry, will occur 
in the subcontracting field, just as the 
expanded deliveries of 1941 were achieved 
through the bringing into production of 
the great new plants that all aircraft 
companies completed during the year. 

The national delivery schedule for 
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1942 will depend on the ability of the 
subcontractors to make good—and on the 
ability of the prime contractors to assist 
them to meet their responsibilities. In 
his statement on the year-end business 
situation in the aircraft industry, Damon 
said: 

“The year 1942 will offer the greatest 
possible challenge to the American de- 
fense effort, for it will be necessary to 
continue the expansion of our production 
rates without letup. 

“Expansion of production to date has 
been remarkable—a 400 per cent increase 
in the deliveries of fighting airplanes in 
two years, for example. In 1942 the de- 
fense industries of America will be in 
high gear with almost all physical ex- 
pansion of the major industrial units 
completed. Management faces the job 
of making the fullest use of these new 
facilities. 

“I have no lack of confidence in the 
capabilities of American industry to meet 
the schedules laid out for these new 
plants and additions. However, just 
meeting these schedules will not be 
enough. We have been called upon by 
President Roosevelt to fill new and 
greater orders, to improve on existing 
delivery schedules. To accomplish this, 
there will not be the time nor possibly 
the material to build more new plants 
and additions. Rather, we shall have to 
do the job with the tools and buildings 
on hand. This will require development 
of methods to obtain new levels of effi- 
ciency, to bring forward new techniques 
and to utilize subcontracting and similar 
devices to a larger extent. 

“To a great degree, as 1941 was the 
year of tremendous physical expansion, 
1942 will be a year of expansion in the 
subcontracting field. The success or fail- 
ure of the expanded defense effort in 
1942 may well lie with success of prime 
contractors to schedule work outside 
their plants and with the success of the 
subcontractors to deliver the goods on 


time. The efforts expended in 1941 must 
bear fruit in 1942.” 
END 
Licenses 


paaranee as a special bulletin for 
Fiyinc, the following monthly statis- 
tics were released by the Civil Aeronau- 
tics Administration: 


Feb. 1 

1942 1941) 
Pilot certificates of competency . 101,876 67,243 
Airline transport certificates of competency.. 1,589 1,415 
Student pilot certificates . 99,057 86,269 
Glider pilot certificates of competency. 164 138 
Student glider pilot certificates 509 543 
Mechanic certificates of competency 14,270 11,361 
Parachute rigger certificates of competency. 639 443 
Certificated aircraft... . . 25,235 18,958 
Certificated gliders. . 66 44 


Ground instructors’ certificates ‘of competenc y 4,822 2,224 
Air-traffic control-tower operators’ certificates 7 


Re ‘516 216 
Air carrier dispatchers” certificates of com- 
Nene Rear EneTS China 433 363 


Laziness Counts 

HE “16 laziest soldiers in the world are 

the drivers and attendants on four Ran- 
dolph Field, Tex., crash trucks and am- 
bulances, constantly held on the alert 
while air training is in progress. “The 
less work these fellows have to do,” offi- 
cers say, “the better we like it.” 
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ITH the Aviation industry cen- 

tering its huge defense program 
in the middle-west, this Lincoln School 
is located in the hub of the greatest 
industrial development in Aviation 
history. 


Lincoln, for 22 years, a leading 
school of Aviation is now, more than 
ever, the choice of men seeking 
career training in this promising field 
of opportunity. 


There is a distinct advantage to 
you ... to any man who can say, “I 
am a Lincoln Trained Man”. Aviation 
knows Lincoln . . . knows from long 
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who train at Lincoln are rightly 
trained. 


LINCOLN AERONAUTICAL 


Lincoln Graduates are employed by 
all leading Airlines, Aircraft Man- 
ufacturers and hundreds of Aviation 
Operators at Airports and Training 
Centers coast to coast. As Pilots, 
Flight Instructors and Engineers... 
as Airplane and Engine Maintenance 
Mechanics, as Aircraft Inspectors and 
Production Mechanics thousands of 
employed Lincoln Graduates are mak- 
ing good . . . forging ahead in posi- 
tions essential to national defense. 
So it isn't any wonder that Aviation’s 
leaders continue to call for more and 
more Lincoln Trained Men. 


We invite YOU to come to Lincoln 
where 6 big schools in one com- 
bine to give you the finest training 
advantages available anywhere. 


INSTITUTE 


LINCOLN AIRPLANE & FLYING SCHOOL 


144 Aircraft Building 


ee 


Lincoln Aeronautical Institute, 

Lincoln Airplane & Fiying School, 

144 Aircraft Building, Lincoln, Nebraska 

I'd like to prepare myself for a career in Aviation. And I'd 
also like a copy of your School catalog. Please send com- 
plete information about Lincoln Training. 


LINCOLN, NEBRASKA 
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Instructor training 
was just the ticket 
or me. Had a job 
waiting the day | 


plane crew." L. Coding graduated.” 


22 YEARS OF PROGRESS 





A GOVERNMENT 
APPROVED SCHOOL 


Aeronautics Administration as 
a Primary and Advanced Fly- 
ing School .. . as an Airplane 
and Engine Mechanics School. 


@ APPROVED by the U.S. Army 
Air Corps as a Technical Me- 
chanics School. 


@ Oldest private Aviation School 
in America . . . 22 years train- 
ing men for Aviation. 


@ Supplying trained personne! 
to Airlines, Manufacturers, 
Airport Operators and Train- 
ing Centers. 





@ APPROVED by the U.S. Civil 
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as your new address. If you have had 
any change of pilot rating—or plane own- 
ership—this fact should also be noted so 
that it may become a part of your perma- 
nent record at headquarters. 
AOPA Selective Service Certificates 
Last month we announced that the 
AOPA was issuing certificates to its 


THE BOOK FOR ALL WHO 
WANT TO BECOME 


accomplished aircraft layout 
and design draftsmen 














Without spending a single word on non-essentials, 
this book shows you plainly and soundly — 


how to make layouts and design many airplane 
parts and fittings that may be m ade efficiently 
and economically in the shop. Already used in 
classes for more than a year, now you may secure 


elf-study cours 
and sx Jutions. 


it—a compactly presented, 
filled with illustrations, pro items 
references, etc. 


Aircraft Layout 
and Detail Design 


By N. H. ANDERSON, Program Director, Educa- 
tion Department, Douglas Aircraft Company Inc 
Just Out. 306 pages, 230 illustrations, $3.00. 





Gives You: 


—fundamentals of layouts, why and 
how made, what they should con 
tain, etc. 

—descriptive geometry necessary to 
solve any aircraft layout problem 
—fabrication processes as they af- 


fect design. 
—methods of laying out and 
strength checking aircraft de tail 


esigns. 

—what to do and what not to do to 
create designs that may be made 
efficiently and economically in 
the shop. 


10 DAYS’ FREE TRIAL—-SEND COUPON 


McGraw-Hill Book Co., 330 W. 42 St., N. Y. rc. 

Send me Anderson's Aircraft Layout and Detail De 

for 10 ox" examination on approval. In 10 days I will 
send $3.00, plus few cents postage, or return book post- 
paid. (Postage paid on cash orders.) 





PNR ccccsntccievesasesee 


Se ccd adcdeisoceerrwiscedcsecsvecuns - 


PRIN... 0 60s cc ccewsvescecccctsedcosee 


Company 


Send {0c for ae el and Catalogue con- 
taining over Photographs, Sketches of the 
U. &. Fleet, Books, Jewelry, etc. Or send 3e fer Cat- 
alogue only. 

DEA LERS: Waite FOR DETAILS 


CRAFT ART ss DEPT. «F 
246 FIFTH AVE NEW YORK, WN. Y 

















rere YOUR LICENSE 





Airplane mechanic’s home-study course $1.25. Engine 
mechanic’s course $1.25. Both courses $2.00. Postpaid 
or C.0.D. Contains all license questions with answers 


and accurate diagrams. Helps you tremendously in 
your mechanic’s as well as Pilot’s License Exams. 


**250,000 Aircraft Mechanics needed for U.S. Defense.” 
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members for presentation to draft boards. 
We urged that pilots with considerable 
experience report their AOPA member- 
ship and flying experience to their draft 
boards. Pilots will find that draft boards 
will give them special consideration, as 
pilots are included in a list of specialized 
technical personnel deferred from Class 
1 to Class 2. 

The certificate issued to AOPA mem- 
bers is not a guarantee of deferment but 
rather an aid to establish the pilot’s rec- 
ord and qualifications with the draft 
board. In many cases the draft board 
has accepted these certificates and other 
evidence and granted deferments. In 
some cases no deferment has _ been 
granted. 

Those AOPA pilots who feel that their 
flying experience warrants special con- 
sideration are urged to apply to AOPA 
for these certificates (issued to members 
only). They may be of assistance. 

In Memoriam 

Word has just reached us of the death 
of fellow member Thomas Hollands- 
worth. MHollandsworth (AOPA 5219), 
member of the Dallas Unit of AOPA, 
was a civilian pilot ferrying planes of 
the U. S. Army Ferry Command out of 
Hensley Field. The fatal crash, resulting 
from a mid-air collision, occurred near 
Tucson, Ariz. Members of AOPA join in 
extending official condolences. 

Last Call for AOPA Jackets 

Members desiring to obtain their 
AOPA flying jackets with official AOPA 
wing insignia are urged to write for or- 
der forms without delay as we are not 
sure how much longer these garments 
will be available. The cost is $5.50. 
Forms may be obtained from National 
Service Office. One more delivery of car 
emblems is expected from the supplier. 
A new “decal” has been designed and is 
now in production for members. Those 
desiring one of the remaining car em- 
blems should place order now. Cost: $1. 

Don’t forget to read the AOPA Section 
(available to AOPA members only) for 
confidential information and AOPA de- 
velopments. 

West Coast Members 

AOPA members residing in the west 
coast area (sixth and seventh CAA Re- 
gions) may find it convenient to address 
their inquiries that are of a local nature 
to the west coast AOPA office, 424 South 
Broadway, Los Angeles, Calif., telephone 
TUcker 8820. 

SPECIAL NOTICE 
No More Air Marking 

At the request of the War Department 
we urge all AOPA Units to suspend their 
air marking campaigns. This will con- 
form to the policy adopted by the mili- 
tary authorities. Substitute projects 
should be adopted in lieu of this activity. 

END 


Long Hop 

ERRYING a new DC-3 from the Doug- 

las factory to Eastern Air Lines in New 
York, Capt. Fred Davis of Eastern flew 
the ship non-stop from Winslow, Ariz., 
to New York in 12 hours. The 1,920-mile 
hop was made at a cruising speed of 160 
m.p.h. 
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mation on defense areas, zones of mil- 
itary operations, and the approved routes 
for cross country flying, locally and also 
to some considerable distance from their 
own airports. If their airports are within 
or close to the eastern and western the- 
aters of operations it will be essential 
for them to acquire detailed knowledge 
of special military restrictions and traffic 
control requirements within these the- 
aters in order to give proper service to 
flyers basing at or using their airports. 

Naturally, the airport managers, guards, 
registrars and clearance officers and their 
deputies, and airport traffic controllers 
will have to be investigated as to citizen- 
ship and loyalty, and carry means of 
identification as is required of reinstated 
pilots. In carrying out the special duties 
mentioned here, they will be acting as 
representatives of the CAA. 

It might be well to mention here that 
special arrangements can be made where- 
by aircraft can be flown to points other 
than designated landing areas, and, in 
addition, can be based there for varying 
periods of time provided that their op- 
erations are carried out under supervi- 
sion and control of the officers of a des- 
ignated landing area. The CAA will ex- 
ert every effort to impose the least bur- 
den practicable upon the flying public 
consistent with carrying out the proper 
guarding of aircraft and control of flying. 
Where justified by conditions, a single 
individual may be authorized to perform 
all these special functions at least dur- 
ing certain periods. 

All this adds up to taking proper pre- 
cautions against the improper use of pri- 
vate planes and pilot’s certificates. It is 
useless to expand on the damage a sabo- 
teur could do in a plane, nor to estimate 
the amount of information helpful to the 
enemy that an enemy agent could get in 
a few flights over defense areas. These 
are the things we must prevent. 

END 


Statistics 

CCORDING to one of American Air- 

lines’ statisticians, air travelers have 
saved 1,735 years by flying in the com- 
pany’s airliners. 

Here’s how he got such a figure: Since 
1927 the airline has carried 4,000,000 pas- 
sengers a total of 1,414,832,021 passenger- 
miles. This was something to work with. 
Using the best possible ground transpor- 
tation, averaging 57 m.ph. they would 
take 6.2 hours to go 353 miles. A con- 
servative figure 150 m.p.h. was used for 
air travel, so it was found that each pas- 
senger saved an average of 3.8 hours in 
making the average trip. On the basis, 
then, of 4,000,000 passengers carried, 15,- 
200,000 hours were saved, which turned 
into years make a total of 1,735. 


Slick Britches 


HE Army’s new parachute troops are 

to wear uniforms of the same tough, 
smooth cloth of which football players’ 
pants are made. 
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BIG DEMAND FOR 


Prepare yourself for the big, growing demand for 
instrument trained pilots . . . for ferrying ships, pilot- 
ing bombers, etc. Hartung preparation gives you 
intensive instruction with instrument ships and the 
Link Trainer. 


Men who want top wages and security in defense work in 
some phase of the aviation industry should look to Hartung 
for the necessary special training that qualifies them. 


Hartung Aircraft Corp. is now training hundreds of men in 
commercial and private flying, in welding, riveting, metal air- 
craft construction, aircraft and engine mechanics, blueprint 
reading and inspection work. Instructors are tops. Equipment 
is the latest. You'll learn fast with Hartung. 


EVEN THOUGH YOU ARE EMPLOYED 


You may not be satisfied with your present work. No future. 
No security. The turning point in your career may be this 
coupon. Fill it out. Send it today. 


HaRTUNG CANNOT SUPPLY THE DEMAND 


| 


FOR ITS GRADUATES IN AIRCRAFT INDUSTRY 


Remember, good technical jobs are waiting for properly 
trained men. Can you qualify? Is there a possible short- 
cut to a good job in aviation? Write us. No obligation. 


Free Facts 


HARTUNG AIRCRAFT CORP. 


4846 WOODWARD AVE. + DETROIT, MICH. 
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YOUR INSTRUMENT TRAINING 
AT HARTUNG’S NOW 


DD Link Troiner 
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Hartung Aircraft Corp., 
Dept. 4, 4846 Woodward Ave., Detroit, Mich. 
Send me free information on your courses as checked. 









BUILDING & SERVICE 
D Aircraft Welding 

D Aircroft Construction 
© Aircraft Riveting 

OD Master Mechanic 
DD Engine Mechonics 
0 Aircraft inspectors 





CD Commercial Pilot 
DD Privote Pilot 

CD Instrument Courses 
CD Instructor's Course 










DD Blweprint Reading 
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ATHLETE! 


Here’s help in building 

that stronger, healthier body 

that makes you worth more to your 
team, your school, your country! Here's 
expert guidance for you to the inside of your 
favorite game. The SPORTS SERIES shows how to 
derive more benefit from hours spent in athletics; how 

to make exercise more fun; how to get out of the “dud” 


class in eight sports—fast! 

SPECTATOR! Here are new thrills for you! Keep up 
with the scorekeeper and the umpire in fast- 

action play! Know the game as the experts know if. Understand 

those consummate master touches, the final artistry of athletic 

accomplishment. Become an informed, intelligent critic and observer 

of sport! Learn from America’s leading experts! 


COACH! SPORTS WRITER! GYM TEACHER! 


In the SPORTS SERIES you have the work and opinions of qualified 
experts! Each text offers you a handy reference guide revealing 
terminology, rules, scoring, and vital facts about one of our most 
popular sports! . . . You'll want all eight! 


ORTH much more than their 79 cents 

each, they're generously illustrated with 

brilliant photographs, clear and simple 
diagrams and lively little sketches that clarify 
complicated subjects. They're the finest new 
accomplishment of the publishers of the hugely 
successtul Little Technical Library PHOTOGRAPHIC SERIES. 
Each of these sturdily bound books is packed with the well- 
founded knowledge of one of the country’s most prominent 
sports authorities. START YOUR SPORTS LIBRARY NOW! 


ON SALE AT ALL LEADING BOOK, SPORTING GOODS AND 
DEPARTMENT STORES OR USE CONVENIENT COUPON TODAY! 





Gorn A STURDIER AMERICA- 
_, The Little Technical Library proudly presents 


Ay, % SPORTS 
SERIES 
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THELINSTE CASNO/ER OAT 


CHAMPIONSHIP BASKETBALL by Nat Holman. Who could dis- 

cuss this subject more brilliantly than C.C.N.Y.’s shrewd basketball 

* coach whose teams, during more than a score of years of coaching, 
won over 90 per cent of their games? 


102. FUNDAMENTALS OF BOXING by Barney Ross. Boxing, includ- 


ing how to protect yourself and find, or make, openings in your op- 
ponent’s guard, is clearly explained by the former World’s Light- 
weight and Welterweight Champion. 


103 HIGH-SCORE BOWLING by Ned Day. The authorg gives tips on 


’ the technique which made him World’s Individual Match Game 
Champion, holder of the world’s tournament record and man who 
has bowled more than a dozen 300 games, 


104 HOW TO PITCH BASEBALL by Lew Fonseca. This book also 


tells about other positions on the team. Fonseca, former White Sox 
manager and “‘most valuable player’ of the American League, now 
directs the league’s public relations, 


105. HOW TO PLAY FOOTBALL by Lynn Waldorf. In this useful text 


Northwestern University’s head football coach, a former All-American 
tackle, boils down 20 years of brilliant football experience to 160 
information-crammed pages. 


and run softball teams is given here by the man who, for eight 
years, was Chief Umpire and Rules Interpreter of the Amateur 
Softball Association of America. 


SCIENTIFIC BILLIARDS by Welker Cochran. Balkline, three- 


106. PLAY SOFTBALL by Harry D. Wilson. Advice on how to organize 


107. cushion and pocket billiards are made simpler by the World’s 18.2 


Balkline Billiards Champion, only man to win a world’s three- 
cushion championship in his first try. 


108 TOP-NOTCH TABLE TENNIS by Emily Fuller. Here the game is 


described by the Women’s National Singles Champion, holder or past 
holder of every major women’s table tennis title. She didn’t lose a 
tournament match in six years! 











LITTLE TECHNICAL LIBRARY, Dept. F -442 

540 North Michigan Avenue, Chicago 

Please send me the books in the SPORTS SERIES whose numbers I 
have checked below. If I am not completely satisfied, I have the 
privilege of returning them within five days for refund in full. 


Oi OFff2 OFf9 O14 Of5 O10 O17 Cie 


Enclosed is in O\check or 1 money order. (J Send 


c.0.D. ‘a> added. 1C.0'D. in U.S.A. only.) 
GEE Gaee centacdnacerendetedé covcacncavesecosssetenestecescsveees 
ADORESS 2c ccccccvccccescocccscccccccccccccccsecccesoccccccceces 


CITY & STATE 


(89¢e eac h ‘outside of vu. 8. AP ayment with order) 
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DON’T WISH 
YOU WERE AN 
AIRPLANE PILOT 


OR AN al 
AVIATION MECHANIC 


come to 


Aviation 

AVIATION * A 

TRAINING ¢ ec a 
AT ITS BEST . 





be 


oa a alae 


ile Lime 


COUPON TODAY AND LEARN TO BE ONE 





cee tee 


2K Accredited by the U. S. Civil Aeronautics Authority 














t licensed by the Stote of New York 
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MAKE YOUR FUTURE IN THE INDUSTRY WITH A FUTURE 
SPRING CLASSES START MARCH 30, 1942 


ROOSEVELT AVIATION SCHOOL-—at Roosevelt Field, Mineola, Long Island, N. Y. 
Without obligating me, send details of course checked: , 


O PRIVATE PILOT O COMMERCIAL PILOT O COMBINATION FLIGHT-MECHANIC 
QO MASTER AIRPLANE & ENGINE MECHANIC 


Name... " ie Age 
Street Address 2 shadeletas ; iesachasian Town State 








P. A. APR., 1942 








CLEVELAND 
Master 
MODELS 


“Favorites of 
Men in the 

U. S. Air 
Corps and 














Build R. A. F.” 

the ¥ 

Twin- 

Motored > 4 
Beautiful 31%” authentic scale model of the Nay 
twin motor fighter whose perf< a s still = the St 
cret list It's fast It’s spect ar! It’s envy of 
every model builder! Both motor Lm “how! Its 
popularity has been instanta P 





delay building it. Strikingl) 


in Se $950 
and yellow. Complete Kit SF-7 nly 330 


Send 5c for latest catalog of all C-D Models 
“*America’s FIRST LINE of Flying Models”. 


CLEVELAND MODEL & SUPPLY CO. INC. 
4508B34 Lorain Ave., Cleveland, Ohio, U. S. A. 


AVIATOR’S NEW 
1942 CATALOGUE 


Send Postcard or Letter 
GET ACQUAINTED OFFER 
If you send 25¢ we'll ser 





FREE 


rinte 
plane on t t Dor 


ask for the FREE < 





JOHN KEANE, 5752 Wayne Ave., Philadelphia, Pa 
SEND MINE TODAY, 

DE sssetecbarstamietbeneiudensedeens 

ADDRESS 2... ccccccccccossdpeccsccsesccccccces 
CITY STATI 











COLT 45 Cal. 
“FRONTIER” 


mopeL °145 





Basswood construction kit with working plans, 

machined barrel, cylinder and all necessary 
hardware. 

COLT 45 Cal. “FRONTIER’’ model kit, 434” barrel 1.45 
COLT 45 Cal. “FRONTIER” motel mit, sid” barren. Sicas 
COLT 45 Cal, *‘FRONTIER" model k es arrel 1.70 
COLT 45 Cal. Automatic Pistol kit ° 1.00 
Full scaie Thompsen Sub un model kit 3.00 
SAVAGE Cal. 32 Auto shined barrel 75 
LUGER Auto. Pistol wi ) barrel 1.75 
LUGER Auto, Pistol with 6” machined barre! 1.90 
COLT 25 Cal. Automatic Pistol kit ands 50 
These beautiful kits are comple in every detail and made 
of the best basswoc All Sart are ct to shape and . 
quire only a short time to fini st Pc oiena in U 


GUN MODEL CO 


Dept. KA-24 2908 .N. Nordica Ave. Chicago, II! 





GO! 


UNCLE SAM NEEDS PILOTS 
SE AUS. ARMY 
\7a CADET 
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cause one newspaper got a scoop on it. 
While it looks now in retrospect as 
though prior to Pearl Harbor very few 
felt we would get into this war, one can 
safely prophesy that each success of our 
enemy which puts Americans nearer to 
having their backs up against the wall 
brings out more and more the good qual- 
ities of our people and kills off the bad. 
There will surely be some radical changes 
made by Nelson unless the steps taken 
by him upon appointment quickly result 
in marked improvement and definite in- 
dications of greater harmony. Maybe it 
was a mistake in the first place to wash 
out the work of the Army Industrial 
College back in 1939. It had worked on 
plans and surveys for 20 years just to 
prevent all this confusion. 
« « * 

The War Department hired 669 new 
employees on civilian status in a period 
of one day during the past month. 

*« * * 

The speed with which the Congress 
put through the huge 25 billion dollar 
Naval bill and the half-billion dollar loan 
for China bespeaks louder than words the 
morale and harmony of both houses of 
our lawmakers. 

+ ae * 

C. D. Howe, Munitions Minister of 
Canada, stated here recently that Canada 
is sending a number of twenty-ton tanks 
to Russia per month, and that Canadian 
airplane plants are now producing at the 
rate of 10 planes a day. (However, they 
do not make the engines up there). 

* ~ cm 

Aviation veterans salute assistant Sec- 
retary of War for Air Bob Lovett, Lieut. 
Gen. H. H. Arnold and the War Depart- 
ment on the selection of Maj. Gen. Carl 
“Tooey” Spaatz to head the Army Air 
Force Combat Command. 

Those who served with “Tooey” in 
Mexico in 1916; who helped him turn 
Issoudun, France, from a mud-hole into 
a great flying field in 1917, or who were 
flying in the First Pursuit Group in 1918 
and saw him “blow in” on Eddie Rick- 
enbacker’s 94th Squadron and shoot down 
a Hun before anyone knew he was about, 
will join in these salutations. 

He bagged three Fokkers and was 
awarded a DSC for gallantry in action. 
For stamina in flying the endurance rec- 
ord plane “Question Mark” in 1929, he 
was decorated with the DFC. 

Spaatz shuns publicity, but because he 
is destined to lead many successful aerial 
assaults in this war, his friends are cer- 
tain to hear a great deal about him from 
now on. He talks little but thinks and 
fights hard. He’ll gamble with anyone 
when it comes to a flying matter, but he 
always seems to win out. Your boys and 
mine will be lucky indeed to fly any- 
where under Carl’s leadership. 

x a * 

Washington proponents of a so-called 
separate air force respect the fight Maj. 
Alexander P. de Seversky has put up 
for air power, but disagree with him in 
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one respect. Seversky stated recently: 
“The point that must be made clear is 
that the issue of a unified high command 
is something quite apart from the issue 
of a separate and unified air force.” 

Definitely, the feeling in Washington is 
that we will get (in due course) a uni- 
fied command first, and that this will 
bring with it a separate, autonomous air 
force as a co-equal, one-third part of 
that command for two reasons mainly: 
(1) because otherwise it will be the case 
of two tails wagging two dogs and (2) 
because there cannot be unity of three 
equal entities if any one of the three is 
subservient to the other two. In light 
of this, Seversky, who has been right so 
often, has this time erred, for instead of 
being “quite apart” the issue is part and 
parcel of the whole thought and talk 
down here—unity of command. 

~ ~ = 

Washington taxi drivers are doubling 
up in the rush hour. We are back to 
“jitney days” for a try out and it works 
pretty well. Besides affording a ride 
during rush hour (and a 20-cent one at 
that), the conversations which go on— 
the driver taking part—are most enlight- 
ening and interesting. Here, as a sample, 
is one heard this morning: 

Tom: “If we, the British and ourselves, 
have 39 battleships and the Axis only 15, 
why are we building more of them?” 

Dick: “Oh, it’s a big ocean and I guess 
we need them to protect our convoys.” 

Tom: “Yes, but they are no good near 
shore any more and what good would it 
be to have 39 of them cruising about 
out there in the middle of the Pacific?” 

Taxi driver: “You're right. One of my 
fares this morning thought it would be 
a good idea to stop building battleships 


and use the material and skill on air- 
planes.” 
Tom: “Here I am, got to get out of 


here, driver, thanks a lot.” 

Driver: “My thanks. Gee, I make 85 
cents this trip back. Would have had to 
dead-head if this pick-up jitney business 
hadn’t been allowed.” 


x co - 
Billy Parker of 100 octane gasoline 
fame, is in town. He flies anywhere at 


any time, day or night. Feels he is a 
slacker at not getting back into service, 
but the Axis don’t. They know what the 
American 100 octane will mean to them 
and probably wish he had never lived. 
* * 7 

Kenneth S. Clapp, general manager of 
United States Air Compressor, Cleveland, 
came here after priorities had shut up 
his business. He is looking for subcon- 
tracting work for his idle plant and men 
He was the first man in the 27th Squad- 
ron to get a DSC in World War I. His 
stories of training and learning to fly in 
Fort Worth, Tex., during the last war 
brought back old days. They are so sim- 
ilar to those heard in the camps of today 
both Army and Navy, that one is re- 
minded how human nature never changes 
though equipment shifts, guns get bigge: 
and bombs heavier. The human interest 
of any thousand men in a military unit 
today is about identical to that of 
similar number of men in the time of 
Caesar. 

END 
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nections, I could have the completed mag- 
neto the first thing in the morning. Feel- 
ing greatly relieved, I checked in at the 
hotel, confident that my troubles were 
over and that I could get an early start 
on the following day. 

During the night the weather turned 
bitterly cold, and if you have ever tried 
to install and time a magneto in an un- 
heated hangar with the temperature near 
zero, you will know what happened to 
my early start. The job was finally fin- 
ished around noon and, after heating the 
engine oil, I hopped off for Indianapolis, 
feeling cheerful despite the cold. 

My cheerfulness was shortlived how- 
ever, for about 15 minutes out of Mun- 
cie, the old trouble began to show up 
again—not quite so bad at first but grad- 
ually becoming worse. This time my pa- 
tience was at its breaking point. The 
magneto overhaul had cost $20. I had 
lost a day’s time and I was still far from 
my destination. The engine revved down 
to a point where I finally had to make 
a forced landing in a little field at the 
edge of the Indiana State Prison at Pen- 
dleton, and I had some tall explaining 
to do to the guards who came running 
up. I managed to convince them that I 
was not trying to smuggle out one of 
their prisoners and wangled an invita- 
tion to warm myself. After thawing out 
for a few minutes, I returned to the ship 
to see if I could locate the trouble. Upon 
removing the cowling, I found a slight 
water leak in the left overhead assembly 
and decided that a spray of water could 
have shorted out the distributor blocks. 
Although I was past feeling confident 
that I had solved the problem, I fixed 
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the leak, cranked up the engine and took 
off again. This time I was waiting for 
the engine to cut out, and it did not keep 
me guessing long. About 10 miles away 
from the take-off, it had again settled 
down to serious intermittent missing and 
was getting worse by the minute. 

The country below looked mighty 
rough so I kept going, but I was again 
beginning to lose altitude rapidly when 
I sighted the Air Corps field at Fort Ben- 
jamin Harrison. Luck was with me, and 
I managed to make it in over the fence 
for a sloppy landing. The engine appar- 
ently loaded up, and it was all I could 
do to taxi to the apron. 

After explaining my difficulties, a 
couple of Army mechanics volunteered 
to help, and we went to work on the 
engine. Everything we checked seemed 
okay—carburetor, plugs, wiring, valves, 
fuel line, strainers, all appeared to be in 
order and still no explanation for the 
trouble. At last we came to the conclu- 
sion that the spark plugs must be at 
fault. I bargaixved for a set out of an- 
other engine tk» was sitting in the shop 
and took off again—my fifth take-off in 
less than 150 miles. I had hardly lev- 
eled off until the engine repeated its 
discouraging performance, and it was 
then that I made my cardinal mistake. 
I thought “To with it. I'll make it 
or bust.” It was only 15 miles to In- 
dianapolis, and I argued that I could 
easily make that distance. 

I had been so interested in getting the 
engine repaired that I had not even given 
the weather a thought, and before I knew 
it, I was in a heavy fog—with the engine 





-running like a broken down Model T. 


I realized then that the air was much 
warmer and that the sudden temperature 
change must be responsible for the fog. 

I was flying at 1,000 feet but the tach 
showed an irregular 900 r.p.m.’s, and I 
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was losing altitude too rapidly for com- 
fort. The fog had an occasional hole in it 
and I could glimpse the outskirts of In- 
dianapolis at irregular intervals. I kept 
on, feeling that I could never make it 
back. By this time, the altimeter was 
showing 800 feet, and I began to realize 
the extent of my mistake. I could see 
myself as the center attraction in a very 
unpleasant picture, and there wasn’t a 
thing that I could do about it but hope. 
The fog had closed in tight as I got nearer 
the river, and a feeling of panic began* 
to drive all rational thoughts from my 
mind. I tried to keep the ship in a level 
attitude by using the compass float for a 
bank indicator, and the tach to avoid 
climbs and dives, but the harder I 
worked, the more I seemed to wallow 
around. I suddenly realized that I had 
a death grip on the stick, so I tried to 
relax and let the ship fly itself, but for 
one who had never done any blind flying 
this was easier said than done. 

Visions of coming up solid against a 
tall building kept flitting through my 
mind, and I was almost to the point of 
giving up when a hole appeared in the 
fog and through that hole I saw the 
orange hangar of the Hoosier Airport— 
the most welcome sight that I have ever 
seen in my life. I made the field on the 
last of my wheezy motor and climbed 
weakly out to be told that a Lockheed 
Vega had been cruising around in the 
soup over the city for the last half hour 
waiting for a chance to come in. I sank 
to a bench and began to realize how 
much luck and how little sense I had. 

The engine trouble turned out to be a 
crack in the high tension distributor pen- 
cil of the magneto that would open up 
and arc only after the engine was good 
and warm. The main trouble, however, 
was the “nut” that held the stick in place. 

END 
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From the nucleus of eight fields, the 72 
completely equipped air centers have 
sprung into full being in just 24 months. 
The fields are lighted for night flying, 
have everything from barracks and re- 
ception rooms to control towers and 
hangars. They lack nothing essential to 
safe and thorough training. 

“Night flying is particularly important, 
coupled with instrument work,” he points 
out. “When Europe is blacked out un- 
der you, if you don’t know your instru- 
ments, you might as well give up then 
and there. This isn’t daytime warfare. 
No pilot is turned out today without a 
thorough knowledge of how to use his 
instruments.” 

It was thought that the Canadian win- 
ter, lasting from September to April, 
would bog down the Joint Air Training 
Plan. But Canadian spirit was such that 
construction was not for an instant halted 
at any of the new air centers. And, when 
it was thought that snows would prevent 
training flights, it was found that snow, if 
rolled, made an excellent runway with a 
surface that exerted an almost uncanny 
grip on tires. Winter training is more 
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successful because of clearer skies. 

In addition to the RCAF, the RAF is 
also operating schools in Canada. These 
are manned entirely by RAF personnel. 

The speed with which Canada has built 
its air power startles even the Canadians. 
Only a year before, when the “Captains 
of the Clouds” company started filming at 
Uplands, there was little more than an 
open field. Today, there -is a completely 
equipped school on the site—Service Fly- 
ing Training School Number Two—and 
it is in full operation. 

Aircraft have not only multiplied but 
have undergone some amazing changes. 
When the original equipment soon proved 
to be both obsolete and inadequate, it was 
necessary to start from scratch. The 
British agreed to send over some Avro 
Anson bomber trainers. This plan fizzled 
out due to transportation problems and 
the fact the Ansons were direly needed 
in Great Britain. On the other hand, the 
bomb and gunnery schools have been 
able to get Fairey Battles, two-place 
fighters which were unsuitable to mod- 
ern combat fighting, due to many reasons 
including a bad blind spot. 

Elementary training is now given on 
Fleet biplanes, built at Fort Erie, Ontario; 
De Havilland Tiger Moths, produced near 
Montreal and the new low-winged Fair- 
child 71’s, which have been flowing 
steadily to the RCAF air centers for the 
past several months and are proving very 
satisfactory. 

For pursuit pilots taking service train- 


ing, the North American BT-17’s, known 
as Harvards, are the backbone. Also 
used are BT-14’s known as Yales. Many 


of these ships were obtained in a hurry 
when France went under. There was a 
huge French order and it was taken over 
by the RCAF. Harvards are equipped 
with retractable landing gear and also 
have been delivered in large numbers. 

Cadets taking flight instruction on 
bombers at the service flying training 
schools now get most of their training 
on twin-motored Cessna Cranes and 
Avro Ansons. 

Also used in the RCAF are a few Lock- 
heed Electras, for communications, and 
Lockheed Hudsons, which are being used 
on both the Atlantic and Pacific coastal 
patrols. 

The equipment used in the Joint Air 
Training Plan is such that, coupled with 
the excellence of the pilot material, the 
washout percentage is very low. * Cath- 
cart-Jones estimates that only 14 per 
cent are washed out in each of the three 
training stages. As of September 1, 1941, 
all 72 air centers were in full operation, 
and the present pilot output is estimated 
at 900 monthly, with the number steadily 
increasing. There are approximately 80 
planes at each air center. The centers 
are devoted to elementary and service 
flying. There are bomb and gunnery 
schools and schools for air observers as 
well. 

One of the highlights of Cathcart- 
Jones’ experience as technical adviser 
for “Captains of the Clouds” occurred 
near Halifax. The wind-up of the pic- 
ture calls for a Messerschmitt Me-109 to 
attack a group of unarmed bombers be- 
ing flown across the Atlantic. No Me- 
109 was available, so arrangements were 
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made by Cathcart-Jones to dress up a 
Hawker Hurricane which was available, 
to look like the German pursuit job. It 
was repainted, tricked up and huge iron 
crosses were painted on it. 

Flight Lieutenant Russell, with 11 Ger- 
man victories to his credit, was assigned 
to fly the disguised plane for the scenes 
in the picture. Wanting to find out how 
it flew, Russell crawled into the cockpit 
and headed for Halifax, which is heavily 
armed with antiaircraft guns. He pro- 
ceeded to put on a terrific show just over 
the housetops. RCAF personnel waited 
with trepidation for the batteries to cut 
loose at him. 

When he landed, he was asked why 
he’d taken such a chance. 

“They couldn’t hit me over in Europe, 
so I just figured they couldn’t hit me over 
here,” Russell replied. 

Cathcart-Jones thinks that this story 
really highlights the Canadian spirit. 

END 
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designs in the air. The Pigeon’s up- 
turned, flexible wing tips later became 
the conventional ailerons. A sketch in 
Section 6 shows the plane, while the 
gliders are sketched in Section 5. 

In 1918 W. Stout built the Batwing 
shown in Section 7. It had a small tail 
at its trailing edge. Driven by a 200 h.p. 
Packard engine it made many flights. 
The Batwing is noted as the first suc- 
cessful low aspect ratio airplane. 

An all-wing airplane design put 
through a foreign patent office (French) 
by Penaud in 1876 is illustrated in Sec- 
tion 8. Penaud was the builder of the 
first rubber driven airplane model. 

An all-wing airplane built by Elle- 
hamer (Denmark) in 1901 is shown in 
Section 9. It had a circular, rotating 
wing. Later a propeller was added, and 
a flight was claimed but never proved. 

In Section 10 is shown a design of the 
French Caudron airplane factory. Con- 
struction was started in 1938, but no more 
was heard about it. In Section 11 a very 
interesting and successful tailless air- 
plane is sketched. It was designed in the 
United States by Waldo Waterman. He 
called it the Arrowbile. By dismantling 
the wings the fuselage could be used like 
an automobile driven by the rear wheels 
and steered by the front wheel. 

A design shown in Section 12 is an un- 
orthodox design. By opening or closing 
one or both surfaces placed above the 
wing, horizontal and lateral stability 
could be obtained. 

A design that used the sweepback of 
the wings, the Pterodactyl, was built in 
England. This is sketched in Section 13. 

In 1934 Fa._man (France) built and 
flew a low aspect ratio pictured in Sec- 
tion 14. Its top speed was 125 m.p.h. 

An all-wing glider is the Horta III 
shown in Section 15. With a retractable 
landing gear, it had a sinking speed of 
90 fpm. Another all-wing glider, 
sketched in Section 16, was built in Rus- 
sia and had a straight trailing edge. 

The Uniplane, built in Chicago, is 

(Continued on page 104) 
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Tubin Seal-Cap, Inc., 
has developed several new type plugs and 
caps for threaded aircraft tubing and other 
threaded parts for planes. The caps serve 
to eliminate danger of dust, dirt or moisture 
entering tubing while it is in shipment or 
> protectors which are made of 
metal, cannot damage threads. They 
flanges and tapered surfaces, the 

claims and can be reused several 


company 
The plugs and caps have been made 


times 


n nine stock sizes ranging from one-quarter 
inch to one inch Units are all cadmium 
plated 

A new arc welder which has a quick hot 


start particularly applicable to the welding 
of small gauge alloy parts in aircraft con- 
struction, has been developed by the Hobart 
Brothers Co., Troy, O. The welder has a low 
range welding current specified from 10 to 
150 amperes at normal welding voltage. 
The machine, is especially adapted to weld- 
ing voltage. The machine is especially 
idapted to welding chrome moly steel now 
ised extensively in engine mounts. 


Division of the 
has changed its 
Boeing Airplane 
recent announce- 
Boening president ; 
vice-president and gen- 
Wichita Division. The 
reflects closer coor- 
soeing plant in Seattle 


The Stearman Aircraft 
Boeing Airplane Company 
name to Wichita Division 
Company, according to a 
ment by P. G. Johnson, 
and J. E. Schaefer 
eral manager of the 
new name, it is said, 
dination between the 

ind the Wichita plant 


The DeVilbiss 
leveloped a new 
driven portable air 


Company, Toledo, O., has 
four h.p. gasoline-engine- 
compressing mechanism 


for the operation of a two-gun spray paint- 
ing device The new gun accessory has 
been found particularly efficient in the 
painting of airplanes. The company is also 
building a six h.p. portable air-compressing 
outfit. 


The commercial engineering 
of Westinghouse Electric and Manufactur- 
ing Company, Bloomfield, N. J., has devel- 
oped a new “no-blink”’ starter switch which 
ends a fluorescent lamp’s life when it has 
reached the stage where it blinks on and off. 
Designed svecifically for the 40-watt Mazda 
fluorescent .amp, the new switch eliminates 
blinking and flickering of burned-out lamps 


department 


series of aircraft drills has been 

Independent Pneumatic 
Chicago. Weighing 
ipproximately twice the 
power of ordinary, similarly rated, produc- 
tion-duty electric drills the U14F series of 
drills is most useful for operation in the 
limited space in plane construction work. 
Drills are available in three different speeds 
and have side switch handle for either con- 
tinuous or intermittent drilling. 


{ new 
announced by the 
Tool Company of 
ind developing 


less 


General Motors 
Aeroproducts Corp., 


new propeller division, 
Dayton, O., is building 


1 new type hydraulic airplane propeller for 
the Air Forces. The plant is working three 
shifts, six days a week. Five different mod- 
els are manufactured. 

Using a recently developed liquid plastic 
material, sprayed on sheet metal like lac- 
quer or paint, the Westinghouse Meter Divi- 


sion, Newark, N. J., is producing white in- 
trument dials reported not to discolor when 
exposed to high temperatures, light, chem- 
cal fumes, or moisture. The plastic is 
hardened by quick heating and baked in an 
lectric oven Dial faces are lithographed 





the metal sheets after they are coated 
with the white plastic material. The 
smooth, hard plastic surface requires a spe- 
ial printing process in order to take the 

il figures 

A new aviation spark piug designed es- 
pecially for high altitude operations is be- 





produced by General Motors Corpora- 
i's AC Spark Plug Division, Flint, Mich. 
The plug incorporates a new insulator ma- 


erial, next in hardness to the 
Severe tests at vary 
the new plug so effi: 
ised in U. S 


diamond. 
ing temperatures proved 
ient that it now is being 
wi irpl: ine engines. 


The B. F. Go 


drich Company, Akron, O., 
is developed a 


self-sealing hose designed 
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to make airplane fuel systems completely 
bulletproof. The new type hose will make 
the entire fuel systems on planes safe from 
enemy bullets and leakproof. 


Designed te provide maximum control in 
minimum space, with the many unique needs 
of national defense in mind, Guardian Elec- 
tric Manufacturing Co. has announced its 
new series 195 DC midget relay. Maximum 
contact capacity is approximately 150 watts, 
measured at 110 volt, 60 cycle, non-induc- 
tive AC. The manufacturer reports that in 
a number of present aircraft applications, 
the contacts on the new midget are making 
and breaking three non-inductive amperes 
at 28 volts DC. Maximum contact combina- 


tion available is double pole, double throw. 
The U.S. Galvanizing & Plating Equip- 
ment Corporation, Brooklyn, N. Y., in col- 


laboration with Metallizing Engineering Co. 
Inc., of Long Island City, N. Y., has de- 
veloped an automatic metallizing machine 
which eliminates the former hand-spraying 


operations on aircraft cylinders. The new 
device recently was installed by Pratt & 
Whitney, Wright Aeronautical, Buick, 


Studebaker and other large engine manufac- 
turers for spraying of aluminum and similar 
corrosion-resistant metals on air-cooled cyl- 
inders. 
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FIRST BLOOD FOR THE RAF 
by Charles Gardner. 272 pp. 
David McKay Company, 
Square, Philadelphia. $2.50. 

The true story of the RAF in France. 
England’s gallant heroes of the air who 
fought with the advanced RAF units 
over France during the months leading 
to the surrender of the French Army and 
the famous evacuation of Dunkirk. 

Here is a gripping story of Britain’s 
pilots who flew planes without armor, 
without self-sealing gasoline tanks, with- 
out heavy caliber guns, into the swarms 
of Nazi attackers who had all of these 
factors on their flying machines and 
whose planes outnumbered the RAF 10 
to one. 

The struggles of the RAF advanced 
units in France are told vividly in this 
book written by a young BBC radio cor- 
respondent who lived with the men of 
Britain’s advanced air force in France. 
He tells how the pilots lived; how they 
died. 

The suicidal bombing flight against the 
Maastricht Bridges; the surprise for the 
Nazi air fleet over Dunkirk; the full story 
of Great Britain’s first air ace in this 
war, Cobber Kain, are told in vivid de- 
tail. The author also touches on sub- 
jects that deal with the propaganda or 
“leaflet” raids over Germany, the Fifth 
Columnists and the spy net in France, 
and the absence of French co-ordination 
between the British and French air units 
and antiaircraft units. 

And Gardner predicts in his conclu- 
sion that England’s air warriors shall 
have their revenge. He says: “. . . but, 
when the new striking force (RAF) goes 
out to conquor, when the new and better 
Hurricanes, Battles, Blenheims, or what- 
ever their successors may be called, take 
the air, such of us who are still here will 
remember, with pride, the men who flew 
from the fields of France in 1940.” 











Illustrated. 
Washington 
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Who are the photographers helping 
train the public in civilian defense? 
Who portrays graphically such sub- 
jects as price control, priorities, in- 
dustrial production and conservation ? 
it’s the Photographic Unit of the 
0.E.M.’s Division of Information. 
Read about these crack photog- 
raphers, how they work on their vital 
job under terrific pressure, how they 
work out such problems as remote 
extension flashes set off by short- 
wave radio. It's told in the lively 
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SOARING... 


for the Army 


Gliding and soaring are now being taught 
selected flyers by the Army in schools offer- 
ing intensive, 30-hour courses. Adoption of 
proper soaring techniques involves reversal 
of many habits drilled into these fi 
through tong hours of power plane flying. 
in soaring, the stick is pushed forward to 
climb; sailplanes are dived when landing; 
leveling off is delayed until the plane is 
inches off the ground, and the craft can be 
turned at a 360° angle when there's a scant 
100 feet of altitude left! . . . Next month's 
FLYING brings you an Army officer's de- 
scription of his experiences with these mo- 
torless planes that accomplish feats which, 
to power plane pilots, seem virtually impos- 
sible. It's told in the 
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(Continued from page 102) 
shown in Section 17. Many flights indi- 
cated that the proximity of the propeller 
to the wing lessened the performances 
of this plane. 

A design that claims the first power 
driven flight (France) is shown in Sec- 
tion 18. It has the outline of a bat, its 
propellers are driven by a steam engine. 
Ader, the designer, claimed a 900-foot 
flight on October 14, 1897. Like most of 
the single-flight planes it has no authen- 
tic or at least photographic proof of the 
occurrence. 

The glider shown in Section 19 cannot 
be called a tailless glider even though 
the tail is close to the trailing edge. 

The first successful tailless airplane is 
the Burgess-Dunne biplane built in this 
country in 1910. It is shown in a sketch 
in Section 20. 

A French record breaker for altitude 
is the tailless airplane of Fauvel, shown 
in Section 21. It weighed 560 pounds 
Driven by a 75 h.p. motor it had a top 
speed of 112 m.p.h. 

The tailless airplanes shown in Section 
22 and Section 23 made many flights but 
the performances did not surpass those 
of conventional airplanes. Therefore 
many designs never passed the drafting 
table. Such was the case with the proj- 
ect shown in Section 24. 

In 1932 the Arup, shown in Section 25, 
made its first flight in South Bend, Ind 
Its longitudinal stability was questionable 
and a tail was added as shown in Section 
26. Its maneuverability was thereby 
greatly improved. 

The Man-O-War or frigate bird shown 
in Section 27 may give the aeronautical 
engineer a few pointers for designing an 
all-wing airplane. In Section 32 the 
working of the primary or wing tip 
feathers is shown. They are open when 
the air comes below, and close when the 
stream is from above, thus giving the 
same lifting forces. 
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The latest and perhaps the only all- 
wing airplane is the one built by Nor- 
throp. A sketch shown in Section 28 is 
taken from published photographs. It 
has two 120 h.p. motors driving propellers 
at the ends of 10-foot shafts. 

Two wind tunnel results are noted in 
Section 29 and Section 30, one for a high 
aspect ratio wing and the other for a low 
aspect ratio. The wind tunnel results 
of the Fauvel plane shown in Section 21 
are given in Section 31. 

The future development trend of the 
tailless airplane should be towards an 
all-wing plane. New, thicker airfoil sec- 
tions must be found; the stability factor 
must be evaluated by building a few ex- 
perimental wings. The question of low 
or high aspect ratio again will arise. The 
amount of dihedral and cahedral (nega- 
tive dihedral) sweep-back must be de- 
termined, for they will replace all con- 
trol surfaces. The whole wing must in 
itself be aerodynamically stable. This 
presents a problem not easily solved. 

END 
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Soviet Union. But in Norway as in 
Crete, even in the battles of the Medi- 
terranean and the North Atlantic, land 
based aircraft were the dominant factor. 

The entry of Japan into the war 
changed all that. The attack on Pearl 
Harbor opened not only a new theater 
of war, but also a new phase in which 
navies and naval air power have the 
preponderant interest. Despite the opera- 
tions in Malaya and the land attack on 
Luzon, the war in the Pacific is a naval 
war. Land operations, to be sure, are 
the ultimate purpose of the opposing no- 
tions but without initial and continuous- 
ly supporting action of naval forces can- 
not be maintained. Since the treacherous 
dawn attack of December 7, the emphasis 
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as never before has been on aircraft 
carriers. 

This does not mean that land-based 
aircraft will play a secondary role. The 
survivors of the Repulse and Prince of 
Wales can testify as to that, while the 
operations of our own Flying Fortresses 
are continually extending the scope and 
range of air-borne destruction out over 
the waters of the southwestern Pacific. 
But for operations in the hundreds of 
islands large and small scattered from 
India to the international date line, and 
for convoying the scores of transports 
and cargo vessels with which we must 
almost literally infest that area before 
the victory can be won, aircraft carriers 
are destined to play a vital part. 

This new phase has not been entirely 
unexpected. Included in the plans for 
our two-ocean navy are additional air- 
craft carriers for the Fleet. More re- 
cently, efforts have been directed toward 
converting commercial ships of various 
types since the demand is so pressing and 
the large vessels designed for operations 
with battle squadrons obviously cannot 
be completed for many months. Con- 
verting an oil tanker or a passenger ves- 
sel into an aircraft carrier is not the 
easiest problem in the world to solve, 
as our experience with the Langley has 
shown. At least 100 designs are on file 
in the Patent Office dealing in general 
with the question of landing an airplane 
on a ship’s deck, many of them with the 
particularly difficult problem of convert- 
ing commercial vessels to this use. 

While the Navy Department is pro- 
ceeding with all possible speed on its 
conversion program along conventional 
lines, the Quinn invention is causing 
considerable comment in Washington. 
About half the Naval experts who have 
looked it over are in favor of giving it 
a trial. Of the remainder, some are 
doubtful and others definitely opposed, 
firmly convinced jt will not work. How- 
ever, the interesting part of this differ- 
ence of opinion, so characteristic of atti- 
tudes on almost any new development 
you might name, is that most of those 
who favor giving this new device a trial 
have had convoy experience. 

It is not revealing any Naval secret, 
since the Germans already know it, to 
say that one of the most effective counter 
measures against German submarines in 
the Battle of the Atlantic has been the 
use of fighter craft, mostly Hawker Hur- 
ricanes, launched from merchantmen by 
catapult. Powered with a Rolls-Royce 
liquid-cooled Merlin motor, they are in 
the air as soon as enemy bombers are 
heard or known to be in the vicinity 
and with their rapid rate of climb can 
gain sufficient height in time to assure 
interception of the Focke-Wulf four- 
motored Kurriers usually used by the 
Germans for bombing convoys. 

With their eight machine guns, the 
Hurricanes usually are capable of han- 
dling even a small formation of enemy 
bombers. Their greatest drawback is 
limited range. They carry only enough 
gasoline for 75 minutes flying at full 
throttle; cruising at 200 m.p.h. or less 
might extend their range to as much 
as 800 miles. But after an aerial com- 
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OT every good pilot is in the armed service. 

There are posts in civilian and ‘semi-mili- 

tary” life that the private flyer can fill to perfection. 
Here are just a few: Guarding Airports, Serving as 
Air Couriers, Searching for Lost Aircraft, Towing 
Aerial Gunnery Targets, Ferrying Planes Cross- 
Country, Observing Back-Country Regions, Helping 
Train Air-Raid Watchers, Transporting Defense 
Council Leaders, Aiding Military Ships at Civil Air- 
ports, Helping Evacuees by Highway Traffic Patrol. 
In any of these capacities, civilian flyers may 
possibly aid the Civil Air Patrol! in its staunch ef- 
forts to “Keep 'Em ALL Flying” and to keep the air 


safe for Democracy’s airmen. The Aircraft Owners 


Registrar's Office—Dept. F42 
Michigan Square Building 
Chicago, Illinois 
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AIRCRAFT OWNERS AND PILOTS ASSOCIATION 


Please rush illustrated brochure telling how | can become a registered AOPA pilot, together 
with complete information on how | can do my part in America's civilian air defense. 
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& Pilots Association's offices are guiding registered 
AOPA pilots, helping them find positions in Uncle 
Sam's civilian and military air services that employ 
their best individual qualifications. 

Now, more than ever before, AOPA plays an 
important role in non-scheduled flying . . . Now, 
more than ever before, the private flyer and the 
plane owner look to the AOPA to help them solve 
their flying problems. Make your flying purpose- 
ful . . . Join the mass of private pilots in private 
flying'’s defense . . . Send for full information 
about the strongest, most vigorous organization 
of aircraft owners and pilots. Use the convenient 


coupon below. today or tomorrow, sure. 

















NAME_ PILOT LICENSE NUMBER _ 
ADDRESS = - CITY & STATE 
(Sent only to lightplane owners or non-scheduled pilots who have soloed.) 


AIRCRAFT OWNERS AND PILOTS ASSOCIATION 


Registrar's Office: Michigan Square Building, Chicago—Washington Service Office: 1003 K Street NW, Washington, D. C.—Office of President: 1424 Walnut Street, Philadelphia 
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tue awrsel a Breah.. 
. 4 Don't Break Yourself! 


BUY YOUR AIRPLANE ON 
EASY TERMS the ACL way 


Easy as buying a car—to own your airplane the ACC way. 
Find out about ACC insured finance plans. 
Low Down Payment « Easy Monthly Installments 


Quick service by telephone, telegraph or air mail. Write for 
complete details—or see your dealer—then select the plan 
that fits your needs. 


AVIATION CREDIT CORPORATION oF sr. tours 











LAMBERT FIELD, ST. LOUIS, MISSOURI 
Phone: Terryhill 5-2911 





ones Offices: Dallas, Texas—Administration Building, Love Field; Phone: Lakeside 0714 
los Angeles, California—Van Nuys Metropolitan Airport; Phone: State 5-0174 











YOUR FUTURE IS SECURE 


AS AN AIRCRAFT INSTRUMENT TECHNICIAN 








VIATION Industry offers “top-place 

positions to young men who master 
aircraft instrument calibration, repair and 
on n. C.S.A.I. is the only school of its kind 

idwest offering recognized instrument 
cikodlinn, This may be your opportunity 
for an uninterrupted career in one of the 
top-ranking, best-paid fields of essential 
aviation work. 


RECOGNIZED BY AVIATION INDUSTRY 


Registered by Illinois Department of Rape 
tration and Education. Approved by U. S$ 
Civil Service Aeronautics po on Bed 
Repair, Station No. 1357. Civil Service 
Commission accepts complete 6 mos. 


































course as equivalent to two years experi- a CHICAGO SCHOOL OF OF AIRCRAFT INSTRUMENTS s 
ence. Considered essential schooling by 1 
caren Sek deueds. : Dept. FPA-4, Municipal Airport, Chicago, Ill. 5 
y Please send me yourlatest catalog and fullde- 4 

CHICAGO SCHOOL OF gy tails of your aircraft instrument Courses. 2 
AIRCRAFT INSTRUMENTS, INC. ; FHOMEB s 90 00806009. 56056550090008009060060008 : 
5034W.63rd St., Municipal Airport,Chicago = gf Address... cc cccccccccccccccccccccececesess . 
s CHI occoceccccccescccoceces Pe H 




















COMPLETE OVERHAUL SERVICE 


UNDER ONE ROOF © 


Factory schooled mechanics 
to service all types of motors 
—including carburetor, mag- 
neto, generator, control box 
and starter repairs. MAGNA- 
FLUX System used exclusive- 
ly. Complete stock of new fac- 
tory parts. All work guaran- 
teed. 





AIRLINE FACILITIES FOR THE PRIVATE PILOT... 
Service at Snyder’s is quicker... more complete because Snyder’s maintain a 


full staff of aircraft mechanics 
SNYDER PW °2@)°@ +4 oo Mee aod instrument technicians. 


Approved Repair Station 
No. 294 


CORPORATION 


CHICAGO, ILLINOIS 
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bat, the pilots rarely have enough gaso- 
line left to save the plane unless the 
convoy is within a short distance of the 
British Isles, Greenland or Iceland. 

Obviously, we need more aircraft car- 
riers. We need them as soon as we 
can get them. Obviously, too, the first 
thing to do is to carry out plans for the 
conversion of commercial vessels along 
well proven lines. Meanwhile, we should 
be looking around for new methods. If 
this new invention should prove to be 
a practicable way of enabling a pilot to 
land his craft safely after completing a 
mission, it would be a tremendous aid in 
the battles now being waged in both the 
Atlantic and Pacific areas. 

Pending Naval action on his inven- 
tion, Quinn frankly admits he does not 
know whether his device will, in practise, 
prove itself all that it promises in theory. 
He believes it will. If it does reach the 
trial stage he has one request to make: 

“I can’t build one of these landing 
decks myself. But if the Navy thinks it 
worth a trial, I would like to make the 
first landing.” 

END 
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preserve the insects in as good condition 
as possible. This adhesive is made up of 
a saturated solution of castor oil and 
resin. If the adhesive is not thin enough 
and is not spread over the surface prop- 
erly, the air will not pass through the 
mesh, and many of the insects will be 
carried over or under the exposed screen. 

The density of the daytime insect 
population of the troposphere varies. At 
20 feet you'll find one of these denizens 
of the air every 15 feet in all directions. 
At 1,000 feet they drop to one every 25 
feet, also in all directions. At 5,000 feet, 
there’s almost wing room, with one in- 
sect, mite or spider, every 49 feet. How- 
ever, during the flights of termites, or 
nuptial flights of ants and bees, things 
are a bit on the crowded side. 

More insects are collected during the 
day than at night. There are only 12 
recognizable specimens of insects taken 
at night compared to 20 taken in day 
flights. Of the total insects taken during 
the Louisiana air rides, some 30,000 
species of 216 known families were rep- 
resented, in addition to 24 new species. 

In the airplane flights at Tallulah, it 
was found that the greatest number of 
insects were taken when the surface 
wind direction was from the north, 
northeast, southeast, or southwest. Some 
insects, apparently, were moving with 
the wind during the spring and summer 
when the surface prevailing winds were 
from a southerly direction, and again 
with the wind from a northerly direc- 
tion in the fall. 

Another peculiarity of air-minded in- 
sects lies in the fact that they seem to 
enjoy moonlight. A larger catch was 
made during flights conducted by moon- 
light than on very dark nights. 

While the airways are definitely 
crowded the first 1,000 feet from the 
ground, at 2,000 feet there are only half 

(Continued on page 113) 
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The world’s largest selection of used aircraft is listed in this special reader service section. Fine used 
airplanes in good licensed condition, some with hardly any time at all, many with but a few hours since 
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overhaul. Each plane selected by an expert who has the mark of factory approval due to the fact he is 
an AUTHORIZED AIRCRAFT DEALER. These are ships you can buy to Aly. Select any one of them, 


they are all real buys, and can be purchased just as you purchase your car. 


ALL 





AIRCRAFT LISTED ARE LICENSED 


























TIME TIME 
SINCE SINCE 
OVER- OVER- 
DEALERS MODEL AND ENGINE TIME HAUL | PRICE DEALERS MODEL AND ENGINE TIME HAUL | PRICE 
AERONCA | ARROW SPORT 
Cedar Rapids Airways, Inc., Box 183, Cedar j Hobley-Maynard Air Service, New Orleans 
ee eT ee Chief lyc. 65 360 hr. Never |$1895 Airport, New Orleans, La.........++++5 Ford v8 600 hr. Just (|$ 500 
Elmer Westerlund, Jackson, Mich.......... 65 CA Deluxe Cont. | 180 hr.) Never 1800 
United Aero Corp., Box 222, San Antonio, BEECHCRAFT 
ictekcdenrcisdacisereisananse Defender Frnkin. 65 | 160br.| 160hr.| 1650 
Knolle Flying Service, Box 1 157, Alice, Texas.| Chief Lyc. 65 | 500 hr.| None 1600 DuBois Aviation Association, Municipal Air- 
Cliff Ryan, Box 82, Muscatine, la..........|Chief Lyc. 65 | 500 hr.; SObr.) 1550 PE, Bs Oi i6ss chee ears cceenews B-17-L Jacobs 225 | 293 hr. Just 4250 
Plow City Fly. Serv., Munic. Arpt., Moline, Ill.| Chief Cont. 45 | 220 hr.| 1450 Marian Parkinson, Estherville, lowa........ B-17-L Jacobs 225 | 879 hr. 25 hr.) 3600 
Morristown Fly. Club, Morristown, Tenn... .. Chief '40 Lyc. 65 362 hr.| No 1375 Pavey Flying Service, Box 195, Dawson, Okla. B-17-L Jacobs 225 | 9OO hr. 113 hr.) 3500 
Northern Air Serv., Arpt., Grand Rapids, Mich.|Low Wing Ken Royce 90) 550 hr.) SOhr.) 1350 | 
Northern Air Service, Grand Rapids, Mich... |LB Ken Royce 90| S550 hr.| 100 hr.) 1350 BUHL | 
O. E. Dickerhof, Munic. Arpt., Chanute, Kans.|1941 Lyc. 65 150 hr.| Never | 1300 j | 
Lane Air Service, Albany, Ga...........++ Chief Deluxe Cont. 65 375 hr.| Recently; 1300) Aircraft Sales of Michigan, Municipal Airport, 
Inter-City Avia. Inc., Boston Munic. Arpt., E.| , Gis n.0 0 ceeccenesscceves Wright J-6-9 330 1100 hr Just 1650 
BORN, CARER c occ nsccsacccesesocscese Chief lyc. 65 825 hr.. 210hr.| 1250 | } 
Pierce Flying Service, Box 894, Eureka,Calif.| Chief Cont. 65 2038 hr.. 49hbr.) 1250 CESSNA 
Jacksonville Air Service. 33 East Second St.,| | 
Dt, Gihice a: <0 x00:0:00400606000% .|Chief Cont. 65 400 hr.| Just | 1200 Duane L. Huscher, Box 65, Lawton, Okla.... C-37 Worner 145, 445 br 48 hr. 4000 
Tred Avon Flying Service, Easton, Maryland.. [Trainer Frnkin. 65 397 hr.| Never | 1195 
St. Lovis Fly. Serv., Lambert Field, Robert-| | CULVER 
ee REESE aR ee oe ee IKCA Cont. 50 |Recently, 1175 
Jenkins Air Serv., Munic. Arpt., Rochester, N. Y.| Trainer Lyc. 65 550 br.| SOhr.) 1150 Alabama Air Service, Auburn-Opelika Air- 
Bivd. Arpt., Inc., Roosevelt Bivd., Phila., Pa. ./TL Lyc. 65 150 hr. No 1150 port, Auburn, Alabama...........++++5 Cadet Frnkin. 80 110hr. Never 2500 
Jenkins Air Serv., Inc., Munic. Arpt., Rochester, | Galbraith Air Service, Municipal Airport, 
SE Meh de ab bisiita taht nile ads ed eneinan tienes ate Lye. 65 200 hr.| 1150 PN I, Cc keccedcdvasawaws LFA Frnkin. 80 29 hr. New 2495 
Springfield Avia. Co., Munic. Arpt., Spring- | Gacre Aviation Corp., 1285 Cleveland 
es Nas nin oemr's eee Seabee abil Tandem Tr. Frnkin. 60 303 hr. No | 1150 Avenue N, St. Paul, Minnesota.......... LFA Frnkin. 80 4) hr. Never 1995 
Tred Avon Flying Service, Easton, Maryland. .|Trainer Lye. 55 403 hr.) Never | 1145)'Tri-State Aviation Corp., Cincinnati Airport, | 
Max Conrad, Conrad Arpt., Winona, Minn.|Trainer Lyc. 50 | 393 hr.) None 1100 PE, CitencKeneteeesscenes Cadet Cont. 75 | 95 he. 1950 
Evan Holtzman, Royal Airport, Madison, Wisc.| TL Lye. 65 dual) 419 hr.) 39 hr.) 1100 Bishop Flying Service, Bishop Airport, Flint, 
Art Whitaker, Swan Island Arpt., Portland, sv 0'06:5:0 pd encase ceseeseonses Cadet LFA Frnkin. 80 180 hr. 1900 
Ps 5s i acndnanigdedenebdauabceich Trainer Lye. 65 700 hr.| 500 hr.. 1075 Bishop Flying Service, Inc., Bishop Airport, 
Dakota Aviation Company, W. W. Howes, FE ives ccccivccecevessececs Cadet LCA Cont. 75 20 hr. 1800 
Municipal Airport, Huron, S. Dak........ c-50 Cort. 50 650 hr.| Top 1050 Plow City Flying Service, Municipal Airport, 
United Aero Corp., Box 222, San Antonio, | DE 5) iach ea eee eas ane Cadet Cont. 75 170 hr 1750 
Dcet.ciceesaepeaseennaeeenaeean Trainer Lyc. 65 960hr.| Just 1000) Bishop Flying Service, Bishop Airport, Flint, | 
Evan Holtzman, Royal Airport, Madison, Wisc. T Lye. 65 dual) 423 hr. 33 hr. 995 a5 68 ben euceessoenaesewess Cadet LCA Cont. 75 245 hr. | 1600 
Dakota Aviation Company, W. W. Howes, 
Municipal Airport, Huron, $. Dak........ LA Lye. 50 1650 hr., 220hr.| 975 CURTISS ROBIN 
Tred Avon Flying Service, Easton, Maryland. . | Trainer Lyc. 50 | 532hr.| Just 960 
Midwest Flyers, Lakeside Arpt., E. St. Louis, Ill.| Trainer Frnkin. 60 550 hr.) Jan. ‘41 950 Safair, Inc., Roosevelt Field, Mineola, New 
Evan Holtzman, Royal Airport, Madison, Wisc. TL Lyc. 65 | 419 bre. 37 hr. 900 VMcccccessccctccesccasecsceeseece Chall. 185 (1456 hr 20 hr. 750 
Knolle Flying Service, Box 1157, Alice, Tex.| Chief Cont. 50 800 hr. 20hr., 900) Red Bank Airport, Inc., Red Bank, N. J.....! Chall. 185 575 hr., 162hr.. 650 
Albert E. Padags, Tri-City Airport, Wisconsin | | | 
Ei cicnnswaseccecuseieess Chief '39 Cont.65  [1120hr.| 20hr.| 900 DAVIS 
Roy R. Taylor, Meacham Field, Fort Worth, 
WE itdidddvcnekedd+escceetennsetus Trainer Cont. 65 | 500 hr 50 hr. 900) Arthur J. Davis, Box 446, East Lansing, Mich. |D-1-W Waorner!25 137 hr. None 1400 
Knolle Fying Service, Box 1157, Alice, Texas Frnkin. 60 | 985 hr None 875 Capt. Arthur J. Davis, 1108 Civic Opera 
United Aero Corp., Box 222, San Antonio, | Sees, Gite, Gis wc ccvccesonscscn | Warner 15 137 hr. None 900 
EL, SE ee Trainer —Frnkin. 60 [1675 hr.) Just 875 | 
Boulevard Airport Inc., Roosevelt Blvd. and | | ERCOUPE 
Red Lion Road, Philadelphia, Penn...... Tandem Lye. 55 460 hr.| None 850 
Tri-State Aviction Corp., Cincinnati Airport, | Parkersburg Flying Service, Parkersburg, Va. Cont. 65 300 hr... 2100 
DI Ts 600 c000sesaeseceee Frnkin. 50 | 795 hr.| Will Mir. 850) Aviation Market, L.A. Metropolitan Airport, 
O. E. Dickerhof, Munic. Arpt., Chanute, Kans. C-50 Cont. 50 |1200hr.| 200hr.. 775 re Cont.65 | 145hr. Never | 1950 
O. E. Dickerhof, Munic. Arpt., Chanute, Kans.| 1939 Cont. 50 | 850hr.) 150hr.| 775 
Howard G. Mayes, Box 2104, Huntington, | FAIRCHILD 
ee ee ee Trainer Cont. 50 1089 hr. 208hr.. 700 
Cedar Rapids Airways, Inc., Box 183, Cedar W. Arnet Speer, 2830 Pacific, San Diego, 25 since 
CD sa aii cin.cedvctesswerseceios K Cont. 40 | 325 he. Just 650 Ca. os v0ace ijbdbon Sebusdateentdouen 45 Wright 320 S500hr. major 10000 
Pierce Flying Service, Box 894, Eureka, Calif.|C3 Aero 36 1452 hr.| 43 hr. 550 Piedmont Aviation, Inc., Municipal Airport, | 
A. F. Schachterle, Perkiomen Valley Airport, | Winston Gatem, 06, Coc cc ccccseccovees 24 Warner 145 162 hr.! None | 6985 
ne K E-113C 200 hr.| 7hr.| 525\)\Northway Flying Service, Norton Field, | 
Aviation Market, L.A. Metropolitan Airport, | Columbus, Oltlec cc ccccccccccccccccece Warner 145) 290hr. 200 we 6500 
PS Odinsscccecasneesscens K 40 515hr.| 1Obr., 525)\Hyannis Airport Corp., Box 592, Hyannis, 
A. F. Schachterle, Perkiomen Valley Airport, MAB o cccvecesccevcccccceceoscsccee 4 Warner 145 510hr. 7Ohr., 6000 
CED, Pilicnkcccccssncesesscees K Aero 40 190 hr. 6h.) 525) Northern Air Service, Airport, Grand Rapids, 
Hylan Flying Service, Inc., Rochester Airport, | | CIR do 0:4 68660 065640008006090000 24G Warner 145 216hr. Never | 4150 
8 ere err E 113¢ 1197 br.) 32 hr.) 500) Thomas Metcalf, Toledo Mun. Arpt., Toledo, O. 24 Warner 145| 356 hr. Topped 
Howard G. Mayes, Box 2104, Huntington, | 306 hr., 3975 
WN Wb ddwsccecesededeueesesoune 2 Aero 40 202 hr. 8hr.| 500 |Air Activities, Inc., Munic. Arpt., Houston, Tex. 24 Warner 125. 700 hr. 300hr.. 3750 
T. A. Colbertson, Medford, Oregon........ 246 Worner 145 800 hr. 350hr., 3500 
AMERICAN EAGLE T. A. Colbertson, Airport, Medford, Oregon. 246 Warner 145|1000 hr., 225 hr.. 3250 
| | | Susquehanna Air Service, 439 Broad Street, 
John Ruzicka, Circus City Airport, Peru, Indiana Kinner 100 | 330hr.. 30hr 600 Montourville, Pa...... semecseetoneoes 24 Ranger 145) 850hr.| 180 hr., 2950 
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| TIME | TIME 
| SINCE SINCE 
} OVER- | OVER- 
DEALERS MODEL AND ENGINE TIME HAUL | PRICE DEALERS | MODEL AND ENGINE TIME HAUL | PRICE 
Cutter-Carr Flying Service, West Mesa Air- McBoyle Cub Sales, Airport, Lake Delton, Wis.| Cruiser Lye. 75 | 61 hr.) New $1845 
port, Albuquerque, N. M.....-65- 502s 24 Warner 145; 900 hr.| 100 hr.|$2500 | McBoyle Cub Sales, Lake Delton, Wisconsin. .| Cruiser Lye. 75 | 40hr. 1 
y | 800 
E. H. Brockenbrough, Munic. Arpt., Charlotte, Marlboro Airport, Inc., Farm Road, Marlboro, | | | 
eo eee 24 Warner 145! 350hr.| Just 2395 Ps ibseeew hess eineasanencseaee Cruiser J-5 Cont. 75 | 196 hr.) Never | 1800 
Cutter-Carr Fiying Service, West Mesa Air- Elliott Flying Service, Clinton County Airport,| } 
port, Albuquerque, N. M......-+-0000% 24 Warner 125| 848hr.| 645 hr.) 1400 DP ive rasnceinecesctensageceus Cruiser Cont. 75 75 hr.| Never 1800 
Art Whitaker, Box 3820, Portland, Ore....|24 Cirrus 100 |1200 hr.| None | McBoyle Cub Sales, Airport, Lake Delton, Wis.| Cruiser Lye. 75 64hr.| New 1795 
since | Southern Vt. Fly. Serv., Arpt., N. Springfield, Vt. Cruiser Cont. 75 40 hr.| New 1750 
Major | 1 125 Northway Flying Service, Norton Field, 
Hylan Flying Service, Inc., Rochester Airport, Columbus, Ohio... . 6. see e eee ceeeceeee Cruiser Cont. 75 300 hr.) 300 hr.| 1700 
Ractecten, Maw Vote. «ccc cccscccesese 21 Kinner 125 | 668hr.| 35 . 1000|| Max Conrad, Conrad Airport, Winona, Minn.| Cruiser Cont. 75 866 hr.| None 1600 
Flying Dutchman Air Service, Somerton Air- Rannell’s Air Service, Inc., Airport, Cumber- | 
port, Philadelphia, Pa........e.eeeeeee KR-34 Wright 175 TE] FET Te ike ccc vcecsscascsosesesececs Cruiser J5  Lyc. 75 80 hr.| Never | 1600 
Zimmerly Brothers Air Transport, Box 266,| | 
FLEET | | Lewiston, Idaho. ....ccccccccececccees | Cruiser Cont. 75 485 hr. 1600 
| Fred Helm, Helms Airport, Zap, N. Dak..... \J-5 Cruiser Cont. 75 95 hr.| Never 1600 
Mount Hawley Flying Service, Box 626, | | Rocky Mount Flying Service, Municipal Air-| 
PN 56s cndecidavdsayeeuvexe - Kinner bS [1622 hr.| None 1675 port, Rocky Mount, N. C......0.ccccees Cruiser JS Cont. 75 240 hr.| None 1600 
Alfred Bonnin, 109 W. Cleveland St., Spring | Herman L. Martin, Munic. Arpt., Walla Walla,| 
SE EEE OE: B E70 140 hr.) 18 br. 1200 WaMccveccccccccccccsccscvescceccce J Cont. 65 450hr., 25hr.) 1600 
Brinckerhoff Flying Service, College Park Air- Skelly's Flying Service, Greenville Airport, | 
port, College Park, Maryland.........- Mod. 1 Worner 125) 793 hr.) SS5Shr.| 1150 SN Paton dona tnonetvseecues J6-C-75 Cont. 75 100 hr.) Never | 1595 
Tri-State Aviation Corp., Cincinnati Airport, DuBois Aviation Association, Municipal Air-| 
SN... cc oocieneeeseeeenes 70 92 hr. 1150 Si. 6s cucabekemeseeen ed Cont. 65 97 hr. 1595 
White Fly. Serv., Inc., Caldwell-Wright Arpt., Paul D. Eyster, Tri-State Airport, Angola, In- | 
CEE Be cn ccancsacesesesedoee Warner 125:1090hr.| 6/40 1095 DNR, c=. bSeele Man bbkdaeedeee ean ee |J-5 Cont. 75 210hr.| None 1590 
wee . | Paris Flying Service, Municipa! Airport, Paris, 
AR PONDS 50:50 Cn ctsénsaowesneeseeeses J-4A Cont. 65 150 hr.) Never | 1575 
} Racine Fly. Serv., Racine Arpt., Racine, Wisc.|J-4 Cont. 65 383 hr.| 353 hr.) 1575 
Des Moines Flying Service, inc., Municipal Air- } J. E. Badger, 1780 Green Road, S. Euclid, O. |\Coupe ‘40 Cont. 65 125 hr. 1550 
port, Des Moines, lowo......sesesecees DGA-18 1100 hr.| 165 hr.| 3950\ Southern Air Service, Memphis, Tenn....... Cont. 65 100 hr.| New 1550 
Williams-Blood Aircraft Sales, Inc., Box 1212, 
INTERSTATE PT Te. ts coeateweeten J3 Frnkin. 65 60hr.| Never | 1500 
| J. E. Badger, 1780 Green Rd., S. Euclid, Ohio | Coupe Cont. 65 125 hr.) None | 1500 
ides Siena ot detatten ten. ‘Joy Amen, E. H. Brockenbrough, Mun. Arpt., Charlotte, 
y } | 
Seattth; MEMNtitedsccsacoccseeccccess 41 Cont. 65 112hr.| Never | 1975 i Rina 6000000555 60500+660s0000 KR J4 40 Cont. 65 200 hr.| 200 hr.| 1500 
| Racine Fly. Serv., Racine Arpt., Racine, Wis!.J-4 Lyc. 63 330 hr.|Top 320) 1475 
KARI-KEEN | Des Moines Flying Service, Inc., Municipal Air- 
port, Des Moines, ish scocererawnws Coupe ‘40 Cont. 65 192 hr.| None 1450 
Dekete Aviation Co. W. W. Howes, Munie- | Gillis Flying Service, Box 1806, Great Falls, | | 
ipal Airport, Huron, S. Dak.........+. ; Lambert 90| 493 he.| 146 he| 650)|, Momanc-...--+-0--..0000s00--- 002 Cope oh | NOt, Str] 1688 
es Moines Flying Service, Inc., Municipal | 
LUSCOMBE | Airport, Des Moines, la.......+..-e000: Trainer Frnkin, 65 200 hr.| None | 1450 
Richard F. Holladay, Box 147, Fredericksburg, 
ptewalt Usttaled, Recsores Feld, Mincsle, | VOseeces Soe eee ee ee eee eee e eee nes Cruiser Cont. 400 hr. | 1450 
MV icocacasee eas setae ie oes Cont. 75 peducl tee | SOS es . Gee OP Geek 
Abarat Udiiuiied, Rencevelt Haba, Minache, Re Is 6 66:40 045400056 teense J-3 Frnkin. 65 75 hr.| Never | 1400 
LS eT ie 8Cl Cont. 75 120 he.| Never | 2500 McBovie Cub Soles, Lake Delton, Wisc....|Trainer = Lye. 65 =| 20 bw. | 1400 
Albert E. Padags, Tri-City Airport, Wiscon- er oe ney ate Sine 
da Rapids, We0ontlns os sscossecsesees BC Guns | 6itul t00) $180 sg Feukin, 6S | 1000, 100tr) 1408 
Albert E. Padags, Tri-City Airport, Wisconsin eo edt | 
Rapids, Wisconsin........... Risatabes Sivaire OC Cont. 75 | 420t.| 41 te] 2000) ee oc a eee eee wae | ey Meer | 
eertaiin, Rin, tek. ch, Seneen, Gate ..../0A Cont. 65 84 bw. 1850 a. y. Serv., Munic. Arpt, Lexington, 
Midwest Fly. Serv., La Grange, Ill......... BA Cont. 65-Dval| 125t.| None | 1850llec tase’ sc, pO bs,1803 & ees ae a | oo —_ 
Tri-State Aviation Corp., Sharonville, Ohio. . Cont. 65 245 hr. 1750 atte My. Serv.,.O.Ben | 308, Brtetet, Conn.15-4 ae ates vepther 
Massey and Ransom Flying Serv., Inc., P.O P : . pom, te 
Box 416, Ft. Collins, Colo.......0+e+00 BA Gane Wied ial ae oe ee 
Avert &. Podegs, T-Chy Airport, Wisconsin Bi, HE Gi 56 606 hssdao cs sanes Seaplane Cont. 65 970 br., 225 hr. 1390 
Rapids, Wisconsin......0.2.cse0ee00 8A Ques | Seed el ee ee ee Wii SE | TSE te, Mens | 1S 
Albert E. Padags, Tri-City Airport, Wisconsin 2 ons yee a euseeseen met” 3 L 5 
Rapids, Wisconsin. ...c0.scccccccece Cont. 65 tiie ul 1... 2 te ; ones rotes Cer | Vee 
Aircraft Unlimited, Inc., + aie “aie 
UMEEET. «<< sc causnnsesecnss Cat. 78 550 Newton Highland, Mass..........+++ J-3 Trainer Lyc. 65 175 hr.| Never | 1350 
Roy R. Taylor, Meacham Field, Fort Worth, 
Mine dsndneses 6desecccnsiucsess Cruiser Cont. 75 | 550 hr.. 7S5hr.| 1350 
MEYERS Desjardin Air Service, 118 Heywood Street, | 
: | DR, GIs a 0:'6- 6006-0600 sb bsantee J-3 Lyc. 65 400 hr.| N 1350 
Lynchburg Air Transport & Sales Corp., Pres- : . - ; — 
' h Vt. Fly. ’ - 
ton Glenn Airport, Lynchburg, Va....... OTW Warner 125| 475 hr. Just 4000 es a age gee a seats sa | — sah 
Charleston, W. Va...... : ‘4 E pene ieee j J-3 Lyc. 65 200 hr.| Never | 1300 
NEW STANDARD TriCities Avia. Sch., TriCities Arpt., Endicott, | 
. See ee eae 4°39 Cont. 65 500 hr. | 1300 
Spooner Air Serv., Box 552, Claremont, N. H. D-25 Wright JS 220) 767 hr.| 525 hr.| 1200)| Williams-Blood Aircraft Sales, Inc., Box 1212 | | 
Boulevard Arpt., Inc., Roosevelt Boulevard, , 
ena a 7 Gee, We Whi o:6cc.caccwncocences -4 Cont. 65 350 hr.| 150 hr.) 1295 
ES EE Er a Kinner 90 (1500 hr.) 700hr.) 700) |Aviation Market, L.A. Metropolitan Airport, | 
Van Maye, Gabe cv cccccccsesccseseses Cruiser Cont. 75 | 110hr.) Never | 1275 
PIPER CUB Des Moines Flying Service, Inc., Municipal | 
Airport, Des Moines, la........... .+++ Trainer J-3 Frnkin. 65 257 hr.| None 1250 
a * sameeren Mun. Arpt., Charlotte, Bay State Flying Service, Framingham Air- | 
Ee ieee a led hetemnes Oi6~es 6a0ee j4 Cont. 65 '40 70 hr.) None 2200 port, Framingham, Mass J-3 Lye. 65 130 hr 
i sb eheksoemees . | .| Never | 1250 
—— Speer, 2830 Pacific, San Diego : Southern Vt. Fly. Serv.,Arpt., N. Springfield, Vt. J-3L '40 Lyc. 65 280 hr.| New | 1250 
‘ a pone ° pean Ae a os As bare —— , Cont 7s 286 hr.| Never | 2850 Madison Fly. Serv. R. |., Madison, Ind...... J-3L Lyc. 65 205 hr.| No 1235 
.* me py. ~ as ~ q - ta ..» Cruiser JSA Cont. 75 20 hr.. Never | 2200 Richard F. Holladay, Box 147, Fredericks- | 
i y, In ryi — 7 ; 
: hg are — - ert — “n Cruiser Co 75 24 hr. None 2000 burg, Va.... se eeeeeereseeseceeseece Trainer Frnkin. 65 369 hr.| 1200 
ary ah , Inc., pa port, s . Mangen F. Warrington, Cub Fly. Serv., Selby- 
b b MBs cece see sees se teeeeees ont. 7 181 hr.) Never 1965 Cs 60 n beans skepencesebersenes J-3 '39 Cont. 55 |} 40hr. No 1200 
gee ot a gel Flying Service, Airport, 5 Desjadirn Auto Serv., 24 Fairmount Ave., Dual 
, Spring Retd, Vi. cccccccccscccccccce ruiser ‘ont. 75 60 hr. New 1900 Worcester, Mass. oe Jj-4 Cont. 65 | 550 he 400 
i pebestebesidvekasede ’ é hr.. 1200 
—_ ee eee eee N.Y. Coupe J4A Cont. 65 142 hr.| New 1900) Gillis Flying Service, Box 1806, Great Falls, : 
—o ay unicipa' irport, Win- re tn eeeeeesesesesereces 3 Cont. 65 500 hr.| None 1200 
lon-Sa lem, N. Covsesevesscceceserens oupe Cont. 65 86 hr.) None 1885. Williams-Blood Aircraft Sales, Inc., Box 1212, 
Piedmont Aviation, Inc., P.O. Box 1941, Win ete, WE Veen io cctncescecaasne 4 Cont. 65 300 hr.. 100hr.| 1195 
ston-Salem, N. _ tate eee eee eeeeeees Coupe Cont. 65-Dual 46 br.| Never 1885 Galbraith Air Serv., Munic. Arpt., Paducah, Ky. J-3L Lyc. 65 102 hr No 1195 
John Ruzicka, Circus City Airport, Peru, Ind. Cruiser Cont. 75 26 hr.| Never 1875 Philadelphia Skyport, Inc., 4507 Marvine | 
L. L. Rupert, Box 446, Muskogee, Okla..... Coupe '40 Cont 65-Dual 155 hr. 1850 Ave., Drexel Hill, Pa..cccccccccccccces J-3 Cont. 65 455 hr. 202 hr.) 1190 
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TIME | | TIME 
SINCE | | SINCE 
OVER- | | OVER- 
DEALERS MODEL AND ENGINE | TIME HAUL | PRICE DEALERS | MODEL AND ENGINE | TIME HAUL 
Paul D. Eyster, Tri-State Airport, Angola, Ind.|J-3 Frnkin. 65 250 hr.| New ($1125 Piedmont Aviation, Inc., Box 1941, Winston- 
Northway Flying Service, Norton Field, | POE, Wnatebcusecndéedeesanewnes Trainer Lyc. 65-Dual) 842 hr.| 348 hr. 

Columbus, Glib. ccc ccccccccceccsecs -|J-3 Frnkin. 65 600 hr.| 25 hr.) 1100 White Fly. Serv., inc., Caldwell Wright Arpt., 

Southern Vermont Flying Service, Airport, en en ere J-3 Lye. 50 1201 br.|1/41 he. 

06, Gostnalield, VE. ..c.ccccncccccccesece J-3 Lye. 65 525 hr.) Never | 1100 Lexington Fly. Serv., Inc., Lexington Arpt., | 
Northern Air Service, Airport, Grand Rapids, | PN Ts ¢ etd ab touene deaeedeune J-3 Lye. 55 1050 hr.| 1000 hr. 

ee ere ee rer J-3 lye. 65 710 hr. 35 hr., 1100 Southern Arwys. Sales Co., Munic. Arpt., Bir- 

Jesse Jones Air Service, Lancaster Municipal | I, Ss cen 0006-5 0-5-00d26% J-3 Frnkin. 50 450 hr. 425 hr. 

Airport, Lancaster, Pa.........eeeeeeee Trainer Frnkin. 65 240 hr. Never | 1100 Krantz Aeronautical Service, Port Erie Air- 

Aviation Serv., Inc., Box 408, Newport News, | port, Erie, Pennsylvania. ..........-455 J-3 Frnkin. 50 | 800 br.) Just 

i pct dkedeneassceeddeusbaswenen J-3 Lye. 65 528 hr. None 1100 Dethloff Flying Service, Euclid Avenue Air- | 
Mcinnis Aviation Service, Inc., So. St. Paul | port, Willoughby, Ohio. .........26055 J-3 Frnkin. 50 450 br., 65 hr. 

Airport, So. St. Paul, Minn. ........2+-- -3 Lyc. 65 1124hr., 166hr.. 1075 Alabama Air Service, Auburn-Opelika Air- | 
Northern Air Service, Grand Rapids Airport, i CE: Ss 6 ninsacasnneeseeees Trainer lye. 65 | 691 hr.) 691 hr. 

Grand Rapids, Mich.........e.eeee00% J-3 Lyc. 65 800 hr. I5hr. 1050 White Fly. Serv., inc., Caldwell Wright Arpt., 

Des Moines Flying Serv., Municipal Arpt., } NE et Dhawadtcenecndnenwnseses J-3 Lye. 50 1275 hr.) 8/40 

Sc... sn Ceteaeeebeaias J-3 Frnkin. 65 | SOO hr. None 1050 McBoyle Cub Sales, Airport, Lake Delton, Wis. J-3 Frnkin. 50 630 hr., 200 hr. 
Gerald Gallagher, 4507 Marvine Ave., | Inter-City Flying Service, Municipal Airport, | 

PE Te ccccccesGaseaesancace J-3 Cont. 65 | 720hr. 95hr. 1050 Ft. Wayne, Ind..... bistenetesns casas J-3 Frnkin. 50 347 hr.’ Never 
J. L. Schroeder, Inc., Houston Main St. Arpt., T. A. Culbertson, Airport, Medford, Oregon. J-3 Frnkin. 50 | 1200 br.) 250 hr. 

EE, Ps. oi 6 vt cedeeagesenemes -3 Cont. 65 596 hr. Yes 1050 Clinton A. Johnson, Box 864, Greensboro, 

Gillis Flying Service, Box 1806, Greot Falls, a nnn cd cadanaammiidtin J-3 Frnkin. 90 «=| 790 hr. Just 

IE. 26 ceca cesseteentetedsanes J-3 Cont. 65 900 hr. 300hr. 1000 Melinnis Aviation Service, Inc., So. St. Paul 
Sofair, Inc., Roosevelt Field, Mineola, N. Y.. J-3 lye. 65 885 hr. 2hr. 1000 Airport, So. St. Paul, Minn. ...........- J-3 Sport Frnkin. 50 735 hr. 204 hr. 
Safair, Inc., Roosevelt Field, Mineola, N. Y.. J-3 Frnkin. 60 510hr. Never 1000. James S. Campbell, Rolla, Mo............ Trainer Frnkin. 50 600 hr. Just 
Pierce Flying Service, Municipal Airport, Ft. Jersey Flying Service, Inc., Oakland, N. J... \J-3 Frnkin. 60 600 hr.| 100 hr. 

te éosc00leee Cont. 65 781 br. 83 hr. 1000 Smith Fly. Serv., Wilkes-Barre Wyoming Val- 

Cedar Rapids Airways, Inc., Cedar Rapids, la. J Lyc. 65 650 hr. 100hr. 1000 ley Arpt., Forty-Fort, Pa...........0055 J-3 Cont. 50 1230 hr.| 870 hr. 
Zimmerly Brothers Air Transport, Box 266, Skelly's Flying Service, Greenville Airport, 

SI UNG ahs cccrsscdensnadsews Cont. 50 1300 hr. 9Ohr. 1000 GROG, Pilccncsdcdcstcccncesesuce J-3 Lye. 50 1000 hr.| Just 
Spann Fly. Serv., Mun. Arpt., Colorado Susquehanna Air Service, 439 Broad Street, 

BN, Ginnds ic 600 ncssnsesccseaes J-4 Cont. 65 650 hr. 200hr. 1000 Montourevile, Pa.cccccccccccccscesece J-3 Lyc. 50 450 hr.) None 
Richmond Air Trans., Byrd Arpt., Richmond, Va. J-3 Frnkin. 60 530 hr. 215hr. 1000 Alaboma Air Service, Auburn-Opelika Air- 

Stillwater Fly. Serv., Box 466, Stillwater, Okla. J-3 Cont. A-505 1073 hr. N'weng. 1000 SR Trainer lye. 55 1489 hr., 400 hr. 
L. L. Rupert, Box 446, Muskogee, Okla..... J-3 '40 Frnkin. 50 150 hr. Like new 1000 Rannells Air Service, Airport, Cumberland, 
Maheux's Airport, Inc., Stevens Mill Road, Ps sc wicctenscreenisvessuans Trainer J-3 Lyc. 65 500 hr.| 100 hr. 

PE, Diver cccskunetccsaeeactens J-3 Frnkin. 65 875 hr. Never 995 Brinckerhoff Flying Service, College Park 
Howard W. Grucky, 1326 Walnut Street, Airport, College Park, Md.........-055 J-3 Lye. 50 1500 hr.) 105 he. 

Newton Highlands, Mass. ........e-++5 J-3 Lye. 55 600 hr. Just 995 Pierce Flying Service, Inc., Municipal Airport, 

Ben C. Arquitt, Mun. Arpt., Lima, Ohio...... J-3 Frnkin. 60 314hr. 272 hr. 970 Ps I, INR nica ow ceueceene ewes J-3 Frnkin. 60 966 br. 185 hr. 
Northway Flying Service, Norton Field, Elliott Flying Service, Clinton County Airport, 

Ce, iio 0:00:9:4.606445440 6000 J-3 Frnkin. 65 1000 hr. 350hr. 950 rice Arista Gules barbaealnne J-3 lye. 50 1100 hr.) 150 hr. 
Susquehanna Air Service, 439 Broad Street, Skelly's Fly. Serv., Greenville Arpt., Green- 

I, Dilisic5sas6a0nedenecere J-3 lye. 65 335 hr. None 950 Gob iisssnnkadeectcesesesses J-3 Lye. 50 1100 hr.) Maj. 
Leonard J. Schrader, Nauvoo, Ill. ......... J-3 Frnkin. 60 487 hr. Never 950 | Only 
W. Arnet Speer, 3330 Barnett, San Diego, Jenkins Air Serv., Mun. Arpt., Rochester, N. Y. J-3 Trainer Lyc. 50 1080 hr.| 890 hr. 

Ce i c606nsaeconeedndeipeeneeneee J-3 Cont. 50 1950 hr. 2hr. 950 Hylan Flying Service, Inc., Rochester Airport, 

Ray Wilson, Inc., Park Hill Arpt., Denver, Colo. J-3 Frnkin. 50 850 hr. Mir. 750 ER ERR erg eee ac en J-3 Cont. 50 1120 hr. 13 he. 
hrs. 950 Rannells Air Service, Inc., Airport, Cumber- 
McInnis Aviation Service, Inc., So. St. Paul i a al ce Trainer J-3 Frnkin. 60 800 hr.| 200 hr. 

Airport, So. St. Paul, Minnesota........- J-3 Lyc. 65 1218hr. 25hr.. 949 Zimmerly Brothers Air Transport, Box 266, 

G. L. Williams, Syracuse Arpt., Syracuse, N. Y. J-3 Frnkin. 60 998 hr. Recent 925 SE, Hs 6:8 6564 00cnsncesantes Trainer Frnkin. 50 1600 hr.,| 150 hr. 
T. A. Culbertson, Airport, Medford, Oregon.. J-3 Frnkin. 50 1200 hr. 125hr. 900 Roy R. Taylor, Meacham Field, Fort Worth, 
Desjardin Air Service, 118 Heywood, Wor- Piadetswhtcedaedacceomenaaede Trainer Lye. 55 1100 hr.| 150 hr. 

CO, CO 6 66-454400000600 004000008 J-3 lye. 55 1200 hr. 400hr. 900 Jersey Flying Service, Inc., North Jersey Air- 

Honover Air Service, Hanover Airport, East OO GR I Bis dnc 6064000056865 j-3 Frnkin. 60 600 hr.| 100 hr. 

NN) Ea eee beeen eke eee J-3 Lye. 55 5 hr. Never 900 Wallace Aircraft Co., Clarcona, Fia..... » |e? Cont. 40 700 hr. Moy "41 
Skelly's Flying Service, Greenville Airport, Oakland Arcft., Alameda, Calif........... J-2 Cont. 40 1785 hr. May '40 

I, iliac 564044 aewsneeenrnne J-3 Lyc. 65 800 hr. Just 900 Bay State Flying Service, Framingham Air- 

Russ Walling, Walling- Watertown Arpt., Wa- port, Framingham, Mass..............- J-3 Cont. 40 620 hr.| 100 hr. 

Rela, TE Cidddc ccc séccstsvossscecs J-3 Frnkin. 50 925 hr. 500 hr. 900 Pierce Flying Service, 2135 Broadway, 

Consolidated Air Serv., Rubinkam Arpt., Har- ee ae en aoe j-2 Cont. A-40 2050 hr.) 110 hr. 

Sit TNs.6 640046 o000rnssesnaneees J-3 Frnkin. 60 720 hr. None 900 Decotur Avia. Co., 776 S. Maffit St., Decatur, 

Desjardin Auto Serv., 24 Fairmount Ave., | Pit:+ecndeticdscaceedsetunsenee J-3 Cont. 40 589 hr 25 br. 

Wercater, Matic ccccccecsccgeccoeses J-3 lye. 55 900 hr., 700 hr. 900 Seidner Fly. Serv., S.A.M. Arpt., Youngstown, 

Southern Air Serv., Memphis, Tenn........-- Lye. 50 300 hr. New 900 ns Keene dastndenendscvunnneseus J-2 Cont. 40 396 hr.) 90 hr. 
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Aurora, Ill. 
Decatur, Ill. 
Jacksonville, tl. 
Peoria, Ill. 





dealers, clubs, and individuals. 
South Bend for detaild information. 


Waukegan, Ill. 
Rockford, Ill. 

Benton Harbor, Mich. 
Detroit, Mich. 


= 


Ni Flint, Mich, 


al 


= 
NATIONAL DISCOUNT CORPORATION 


Grand Rapids, Mich. 
Lansing, Mich. 
Pontiac, Mich. 


Rircraft Financing 


SOUTH BEND, INDIANA 


Fort Wayne, Ind. 


Gary, Ind. 


Al incraft Financing —r BEST” 


That's the way we feel about the insurance furnished in connection with our low cost finance plans for distributors, 
New and used plcnes financed. Call at any of our branch offices or write direct to 


Indianapolis, Ind. 
Milwaukee, Wisc. 
Sumberland, Maryland 
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TIME | TIME 
SINCE | SINCE 
OVER- OVER- | 
DEALERS MODEL AND ENGINE TIME HAUL | PRICE DEALERS MODEL AND ENGINE | TIME HAUL 
Aviation Market, L. A. Metropolitan Airport, Boulevard Airport, inc., Roosevelt Blvd. & | 
We ee, GOs oc kev ctiscocccceess J-3 Cont. A-40 | 625 tr.) 185 hr.|$ 575 Red Lion Road, Philadelphia, Pa........ “105” Cont. 80 433 hr. 
Piedmont Avia., Munic. Arpt., Winston-Salem, Jenkins Air Service, Inc., Municipal Airport, | 
TE Gvecccscccoccecdsceseesecoeeses 5-3 Cont. 40 516 hr., 201 hr.) 575 OE, OE Fociesdéviccccescsscsons “105” Cont. 80 465 hr.| 80 hr. 
John Ruzicka, Circus City Arpt., Peru, Indiana J-2 Cont. 40 550 hr.) 50 hr. 575 \Fred Eaton, 271 Seventh St., San Francisco, 
John Ruzicka, Circus City Airport, Peru, Ind. J-2 Cont. 40 550 hr., S5Ohr.| 550 Rc tndnsvsstbeeenesateaneseenesw "16s" Cont. A-80 | 270 hr.) Just 
Lexington Fly. Serv., Mun. Arpt., Lexington, Ky. J-2 Cont. A-40-5 825 hr. 550||Uptor & Bowen, West Memphis, Ark....... “105” Cont. 75 275 hr. 5 hr. 
Phillips Fly. Serv., Arpt., Mt. Pleasant, Mich.. J-2 Cont. 40 250 hr. | 550|\Norragansett Avia. Serv., R. |. State Arpt., 
Piedmont Avia., Inc., Munic. Arpt., Winston- } NE Coco cccccsccepsnabenee SR 5 Lyc. 225 1350 hr., 10 br. 
Se, FE Gakecccercccsscocssceseese 5-2 Cont. 40 574 hr.| 100 hr.| 525|\Barber's Flying Service, Municipal Airport, 
Linn County Airways, 221 3rd St., N.E., Cedar | PO I. cwstbcccceponeennne "10S" Cont. 75 1048 hr.| 150 hr. 
Raplde, leweecccccccccccccsccccccces Cont. 40 400 hr. 5 hr.| 525)\Leech Aircraft, inc., Roosevelt Field, Hangar 
Lane Aviation Corp., Port Columbus, Colum- ee "103" Cont. 75 790 hr.| 180 hr. 
A inisi0060644.00660000.0606.50 E-2 Cont. 40 920 hr. | 500 Oak Air Service, Inc., Mobile Municipal Air- | | 
Linn County Airways, 221 Third St., N.E., | port, Springhill, Alaboma.............. SJR Lye. 215 1105 hr. 
Nn eee E-2 Cont. 40 590 hr. 20hr.| 500 Maheux's Airport, inc., Stevens Mill Road, 
John Ruzicka, Circus City Airport, Peru, Ind. J-2 Cont. 40 550 hr., None 500 Pe HIND v0.6: 900 0'vsn0ssenseern~ 8A lye. 215 900 hr. Just 
Cedar Rapids Airways, Inc., Box 183, Cedar Just re- 
PITCAIRN Raplte, ewEscssceccccccessccccesces 8A Lye. 215 11235 hr.\covered 
fet. mir. 
Boulevard Airport, Inc., Roosevelt Boulevard, Livingston Airways Corp., Chapman Fid., 
POSER, POs ccccccccccvcsssecses J67-240 Wright 345 hr.. Never | 1695 Pry HON Ls 6. 6:0.6:40:5060-006b00se02 SM-8A Lye. 215 930 hr.| 900 hr. 
Boulevard Airport, Inc., Roosevelt Bivd., Red DuBois Avia. Assoc., Munic. Arpt., DuBois, Pa./S Lye. 215 1053 hr.) 347 hr. 
Lion Road, Philadelphia, Pa............ Mailwing Wright 250) 500 hr.) 100 hr.| 1400 |Lane Aviation Corporation, Port Columbus, 
John Ruzicka, Circus City Airport, Peru, Ind.. P-6 Wright J-5 220 1200 hr.) 100 hr.) 795 Ce, Cinikcicessccessesveseses S Lye. 220 937 hr.| Never 
E. H. Brockenbrough, Munic. Arpt., Charlotte, 
PORTERFIELD MR cutavsonshsas uns cangeasbaseds -8A Lyc. 215 850 hr.) 820 hr. 
} Piedmont Aviation, Inc., Box 1941, Winston- 
Pierce Flying Service, Inc., Municipal Airport, | WN NR os seis sins. Shae aur camnanare- ee SM-8A Lye. 215 | 720 br.| 412 he. 
Pe cvntedetereosedeses LeBlond 70 | 623 hr.| 318 hr.’ 600) Leeward Avia., New Kensington, Pa.... SM-2 Warner 125| 550 hr.) Yes 
REARWIN TAYLORCRAFT 
| 
Aircraft Sales of Michigan, Municipal Airport, Southern Vt. Flying Service, Airport, N. 
EE ee ee ee Cloudster Ken Royce 120' 20 hr.| Never | 4500 PS Whewaewe's n000006ere00een~ BLI2 Lyc. 65 75 he. 
Aero Sales Company, 1008 First Not'l. Build- Inter-City Flying Service, Inc., Municipal Air- 
ing, Birmingham, Alabama........+.++> Cloudster Ken Royce GI, Ths, WOON, BBs ces sacvceccds-veee Deluxe Cont. 65 225 hr.| Never 
120-125 Never | 4000 Aviation Market, L. A. Metropolitan Airport, 
C. W. Peterson, Mun. Arpt., Salina, Kansas..|Cloudster KR 120 300 hr.| 270 hr.| 3200 ERLE ee mtementae Cont. 65 30 hr. 
Topped Inter-City Flying Service, Municipal Airport, | 
Aircraft Sales of Michigan, Municipal Airport, i Ls tn whadieaoecedeanaeae ‘41 Deluxe Cont. 65 100 hr.| Never 
es Ms ocesocesetooccceess Skyranger Frnkin. 80 New Never | 2700) Inter-City Flying Service, Inc., Municipal Air- 
Aircraft Sales of Michigan, Detroit City Air- i eR etecsscekcenewess Deluxe Cont. 65 425 hr.| Never 
port, Detroit, Michigan. ........+.00005 Skyranger Cont. 75 New Never | 2575 Hubert & Dillon Air Serv., Box 177-S, Tacoma, | 
Howard A. Morey, Box 529, Madison, Wisc. Cloudster Ken Royce 120 329 hr. None | 2500 DP aiwdenstenadtebetaatediesees L Del. Lyc. 65 dual) 200 hr. 
Paris Fly. Serv., Mun. Arpt., Paris, Texas..../Skyranger Cont. 75 125 he. 2100 Inter-City Flying Service, Inc., Municipal Air- 
M. H. Wall, P.O. Box 327, Willoughby, O.. Skyranger Cont. 75 35 hr. 1935 CS Tandem Cont. 65 40 hr.| Never 
Jennings Bros., No. Grafton, Mass........- LeBlond 70 | 680hr., 50 hr.| 1075 Tailorcraft Aviation Corp., Alliance, Ohio. . *| Lyc. 65-dual, 140 hr.) 20 hr. 
E. W. Wiggins Airways, Inc., Boston Met. Inter-City Flying Service, Inc., Municipal Air- 
Arpt., Norwood, Mass.........++++++++/8500 LeBlond 85 | 802 hr.; 111 hr.| 975 pant, De. Wiaeret, Gibivcéacccccccceoses Cont. 65 150 hr.| Never 
Southern Arwys. of Danville, Box 205, Dan- Wichita Falls Air Transp. Co., Box 84, Munic. | 
ME WU sae Coe aeasingecsvekoastses' 1936 LeBlond 85 | 368hr.| Never | 975) Arpt., Wichita Falls, Tex..........++2+- BL-65 Lyc. 65 New | New 
Racine Fly. Serv., Racine Arpt., Racine, Wise. 7000 LeBlond 70 | 536 hr.) 510 hr.. 850 Springfield Avia. Co., Munic. Arpt., Spring- 
i re anes ama acre BC-65 Cont. 65 195 hr.| None 
RYAN G. A. Short, Walnut, Illinois. ............. Deluxe Cont. 65 75 hr.| Never 
Washington Pk. Arpt., Homewood, Ill. ..... Cont. 65 150 hr.| None 
Standard Fly. Serv., Inc., Somerset Hills Arpt., Lynchburg Air Trans. and Sales Corp., Preston 
De es OE Fo vc cccwcvsveesess STA Menasco 125) 190 hr.| 150 hr.. 3450), Glenn Airport, Lynchburg, Va.......... Cont. 40 | 400 hr.|/Top-160 
Palmyra Arpt., 817 Lincoln Ave., Palmyra, | 
SIKORSKY acces x ekadtadesaveaetevcnehwe BL Lye. 65 | 138 hr.| Never 
Jesse Jones Air Service, Lancaster Municipal 
Mount Hawley Flying Service, Box 626, 8 rn BL Lyc. 65 190 hr. Never 
Pas 6cksedsr0c 0% hisetntes Amphibian PW 330 402 hr. 75 ht.) 5950 Dufort School of Aeronautics, Massena, N. Y. BC Cont. 65 | 491 br. 32 hr. 
Moline Fly. Serv., Munic. Arpt., Moline, lll... Deluxe BC Cont. 65 | 950 hr.| Maj.now 
STANDARD Roch. Aeron. Corp., Roch. Arpt., Roch., N. ¥. BL-65 Lyc. 65 80 hr. 
Narragansett Avia. Serv., R. |. State Arpt., 
A. A. Knowles, Rt. 4, Boise, Idaho. ........ New Wright J 5 220| 417 hr.; 3/40 | 1000 FE, Th. Vivencesavceesiseosseues BL-40 Llyc. 65 254 hr.) Will be 
Plow City Flying Service, Municipal Airport, 
STEARMAN RG, Hs 4-0-60.00066.0600%-06060860 Lyc. 65 1435 he. 
Plow City Flying Service, Municipal Airport, 
Stinson Fly. Corp., San Francisco Mun. Arpt Sino v00eseSeeccndneeese BL Lyc. 65 |1070 hr.) 73 he. 
ey PO, G6. 00:0:0:00:6:6-58:04.0 Hammond Menasco 150 500 hr.| 10/40 | 1500 |C. R. Galloway, 707 W. Groud, Ponca City, | 
Tacoma Fly. Service, Box 157, So. Tacoma, ns nadise nce meee ae some BC Cont. 65 600 hr.| 35 hr. 
Wmae saree de Sedseeedsé banca C-3-B Wright J-5 220'1800 hr. Recently 800 Ranger Fly. Serv., Ranger, Texas.........-- BL-65 Lyc. 55 140 hr. 140 hr. 
Moline Fly. Serv., Munic. Arpt., Moline, lll... Deluxe BL Lyc. 65 675 hr.. None 
STINSON Palmyra Arpt.,817 Lincoln Ave.,Palmyra, N. J. BL Lyc. 65 318 hr. Never 
Ranger Fly. Serv., Munic. Arpt., Ranger, Texas BL-65 Lyc. 55 dual) 170 hr.| 170 hr. 
Max Conrad, Conrad Airport, Winona, Minn. SR9B Lye. 245 1309 hr.) Never | 7000 | Washington Park Arpt., Inc., Homewood, Ill. Lyc. 50 85 hr. None 
Thomas Oakes, 240 Belleville Ave., Bloom- j Max Conrad, Conrad Airport, Winona, Minn, Deluxe Lyc. 65 738 hr. None 
ne eee eee SR9BD Lye. 245 620 hr.. 350 hr.| 4500) Ranger Fly. Serv., Ranger, Texas.......... BL-55 Lyc. 55 180 hr. 180 hr. 
Brinckerhoff Flying Service, College Park Inter-City Fly., Munic. Arpt., Ft. Wayne, Ind, BL '40 Lyc. 50 326 hr. 
Airport, College Park, Md......... .-+|Rel. SR5-A Lye. 245 570 hr. 15 hr.| 4100 Lane Avia. Serv., Pt. Columbus, Columbus, O. Lyc. 65 428 hr.) Never 
Paul E. DePover, Marshall, Minn.......... Voyager Frnkin. 90 10 hr. 4000 Walter D. Mauk, Municipal Airport, Black- | 
Howard A. Morey, Box 529, Madison, Wise. "105 Cont. 80 375 hr. None 3500 WE Sacksesenegeceadtceceobune Lyc. 600 hr. n'w eng.| 
Floyd Foren Flyers, Inc., Detroit City Airport Greenville Sch. Avia., Treaty City Arpt., | 
SING 5 60 escew beeen eds ... Voyager Frnkin. 90 675 br. 120 hr.. 3400 PC Ts uc6 ce nndeoeeewenn BL Lye. 65 265 hr.| None 
Oak Air Service, Bates Field, Mobile, Ala... "105" Cont. 8 215 hr.) Just 2850 Hopewell Fly. Serv., Hopewell Arpt., Hop e- | 
Detroit School of Aviation, Inc., Joy Airport, WOE ies cae cesadanecsdaneasesiees BL-65 Lyc. 65 | 375 hr.| 9/40 
PU, PINs 0 ccc cownsevévedsscscescs 105’ Cont. 8 189 hr.) Never | 2750 Aviation Market, L. A. Metropolitan Airport, 
Plow City Flying Service, Municipal Airport, Pe, Coca acusdenunhaacen BL-65 Lyc. 65 480 hr. 
Moline, Illinois. ....++++eeeeceeereceee SRS4 Lye. 245 540 hr. 10hr. 2650) J. E. Badger, 1780 Green Road, S. Euclid, O.'B Cont. 65 | 400 hr. 
Jenkins Air Serv., Inc. Mun. Arpt., Rochester, J.E. Badger, 1780 Green Rd., S. Euclid, Ohio, FTB Cont. A65 | 410 hr.| 20-top 
Dp Natudbeedndbtantadeovtseenorsssos 105" Cont. 80 215 he. 2550 Marlboro Airport, Inc., Farm Road, Marlboro, } | 
Moline Fly. Serv., Mun. Arpt., Moline, IIlinois|SR-5A Lye. 245 850 hr.| 760 hr.. 2495 DN. cane tl nbeies abeenecanaaweent.a® Trainer Lyc. 55-dual| 772 hr.| 142 hr. 


PRICE 





225 hr.| $2400 
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April, 1942 FLYING it 
TIME TIME 
SINCE | SINCE | 
‘ over. | OVER 
DEALERS MODEL AND ENGINE | TIME HAUL | PRICE DEALERS MODEL AND ENGINE TIME HAUL | PRICE 
Rochester Aeron. Corp., Rochester Airport, | | | TRAVELAIR | 

5 ee rere ee L-55 Lyc. 55 | 500 hr.) None |$1200 
Lloyd E. Daniels, Crete, Illinois............ Deluxe ‘39 Cont. 65 }1000 hr.; Just 1195|\Northway Flying Service, Norton Field, 

C. W. Peterson, Munic. Arpt., Salina, Kans. . BLT-65 Lyc. 65 290 hr. Never | 1195 Cofemiben, Geitsscescccccvccccsscasses Wright 175 |1100hr.) 15 br. $1500 
Boyd Mote, Denman Ave., Coshocton, Ohio. . BL-50 lyc. 50 105 hr. New 1195) Northeast Airways, Inc., Portland City Arpt., 

1940 Se Si canbcekddeeseenen® Trainer '40 Lyc. 55 591 he 91 hr. 1250 
Dufort Sch. Aero., 57 Ft. Covington St., New Indiana Air Serv., inc., Bendix Fid., So. Bend, 

8 ere ee re ere BT Lye. 55 395 hr.| 5/40 | 1175 PN 6 56sccenndneknkendececnnses 4000 Wright J-5,220 940 hr. 7/40 1200 
Lane Aviation Corporation, Port Columbus, Louis A. Musgrove, Airport, Elkins, W. Va... BL-T Lye. 65 600 hr. 200 hr. 1200 

I a a oa needa ernie Ai DL 65 Lye. 65 | 700 hr.| Never | 1100 H. E. Oliver, 63 Orchard St., Pittsfield, Mass. BL lye. 55 450 br Top 
Dufort School of Aeronautics, Massena, N. Y.|BLT Lyc. 55 | 805 hr.) 231 hr.) 1100 400 hr.| 1200 
Harry C. Phillips, Phillips Flying Service, | | Lynchburg Air Transport and Sales, Preston 

ak: PL EDs «0 5:66004004400000-4 BLT Lye. 50 | 500 hr.| Never | 1100 Glenn Airport, Lynchburg, Va.......... 4000 Wright JSA | 350 hr 30 hr.. 1100 
Palmyra Arpt., 817 Lincoln Ave., Palmyra, | } Cedar Rapids Arwys., Inc., Cedar Rapids, la. 4000 Wright JOA 12 hr.) Since 1050 

Pb i theked athe N6sesckeebeeoenees Lyc. 50 | 373 br. 83 hr.) 1100) Show Arcft. Co., Munic. Arpt., lowa City, la. 4000 J-5, 220 1401 hr. 511 hr. 1000 
Duane L. Huscher, Box 65, Lawton, Oklahoma |Deluxe Cont. 65 2028 br. 135 hr.) 1050) Oak Air Service, Inc., Mobile Municipal Air- 

Ryan Air Serv., Decorah, lowa..........+. Late '39 Lyc. 50 770 br. 350 hr., 1050 port, Sorting, Mle. coc cccccccccscecs E4000 Wright J-6-5 1142 hr 950 
Wichita Falls Air Transp. Co., Box 84, Munic. | Since Mcinnis Aviation Service, Inc., Mcinnis So. St. 

Arpt., Wichita Falls, Texas..........+++ BLT-55 lye. 55 400 hr. 50 hr. 1050 Paul Airport, So. St. Paul, Minn. ........ 84000 Wright JS |1712hr. 102 br 895 
Phillips Fly. Serv., Arpt., Mt. Pleasant, Mich..|/BL-50 tyc. 50 1100 hr.| 900 hr., 1050) Mcinnis Aviation Service, Inc., So. St. Paul 
Merrill Hale, Hillsgrove, R.1..........0005 Frnkin. 50 268 hr. 35 hr. 1050 Airport, S. St. Paul, Minnesota.......... Lye. 65 1263 he 11 br.) 1050 
Duane L. Huscher, Box 65, Lawton, Oklahoma BLT Lyc. 65 1550 hr. 600 hr.. 1000) Melnnis Aviation Service, Inc., South St. Pau! 

Hyannis Airport Corporation, Box 592, Hy- Airport, S. St. Paul, Minn............... B4000 Wright J-5,2201712hr. 120hr.) 879 

CNG ibs Gas ci boesdaeaieee BLT lye. 55 1170 br.| 225 hr.) 1000 |Leeward Aviation, Vandergraft Airport, New 
Lovis A. Musgrove, Box 814, Morgantown, POD, Olli a 64 beer aoseensscensée 4000 Challenger 185 700 hr 16hr. 750 

Dba ccsateiseeassbdeodweesebad Lye. 50 725 br.. 150 hr. 1000) Leeward Avia., New Kensington, Pa....... Chall. 185 700 hr Yes 745 
Cliff Ryan, Box 82, Muscatine, lowa....... BL Lye. 50 650 hr.| 300 hr. 995 
Canton Aviation Co., Martin Field, Canton, O./BLT Lye. 65 1000 hr.) 200 hr. 995 VERVILLE 
Canton Aviation Co., Martin Field, Canton, O./BLT Lyc. 65 | 950 hr. 100 hr., 995 
Norragansett Avia. Serv., R. |. State Arpt., Oak Air Service, Inc., Mobile Municipal Air- 

ee re BF Frnkin. 50 | 351 hr. 130 hr. port, Springhil!, Alaboma............-. AT31 Cont. 165 394 hr Just 900 

Since 995 
Washington Park Airport, Homewood, Ill... . BL lyc. 50 950 hr.) 300 hr. 950 WACO } 
J. W. Hunt, 636 N. Livinstone St., Lexington, | 

665 ncnsdanecncueausdeeees Cont. 65 525 hr. 25 hr. 950, Max Conrad, Conrad Airport, Winona, Minn, UPF-7 Cont. 220 788 hr. None 5000 
Schneider Aero. Serv., Chandler Fid., Fresno, W. Arnet Speer, 2830 Pacific, San Diego, 

De dadekesatidnnsecaruneeniwaees BC Cont. 50 1216hr.. 106 hr. 950 Sb tbddneeebseabanketedneses akon UPF-7 Cont. 220 (1200hr. 175 hr.) 4750 
Max Conrad, Conrad Airport, Winona, Minn. Lyc. 50 1020 hr. None 900 Sofair, Inc., Roosevelt Field, Mineola, N. Y. YMF Jacobs 225 1330 hr 20 hr. 2995 
Walter D. Mauk, Municipal Airport, Black- Washington Park Airport, Homewood, Ill.... YKS-7 Jacobs 225 401 hr 91 hr. 2975 

SIRs cin 5 deacons te cedeesen Cont. 50 | 782 br. 150 hr. 900! M. R. Hale, Tri-Cities Airport, Endicott, N. Y. UKC Cont. 210 700 hr. Never 2500 
Jesse Jones, Munic. Arpt., Lancaster, Pa.... Lyc. 55 950 hr., 50 hr. 875 |Merrill R. Hale, Tri-Cities Airport, Endicott, 

Piedmont Avia., Munic. Arpt., Winston-Salem, | [i cp teogubpndaddesendeeeudwnes UKC-S Cont. 210 700 hr. Never 2500 

PE Giteininss snes beekeaadspienens natn 39 Frnkin. 50 563 br. 164 hr., 825 Barber's Flying Service, Municipal Airport, 

Lane Aviation Corp., Port Columbus, Colum- ee sch cvcenddsecdontaen YKS Jacobs 225 | 592 hr 10 hr.. 2500 

i i cnadmt cad anhnwh eeeswk wad Lye. 50 1700 hr. 800 |Howard G. Mayes, Box 2104, Huntington, 

Hume Flying Service, Box 551, Arkansas We Siidbcnnasdseseseekenstndsue san Custom Jacobs 225 | 834 hr 35 hr., 2500 

Ce i dn icvnseneebeduwewesken Cont. A-40-4 1032 hr. Just 700 Air Activities, Inc., Municipal Airport, Houston, 

Carnahan Fly. Serv., Bloomington, Ill. ...... Cont. 40 507 hr. 100 hr.) 700 Pinivcss00ssesasnseerehaeekenin YKS Jacobs 225 | 700 hr. 150 hr.) 2250 
Niederhauser Airways, 104 South Sth St., Roy R. Taylor, Meacham Field, Fort Worth, 

ee ee A Cont. 40 710 hr. 280hr., 695 Pe ee Terr eT F Warner 125 575 br Just 2250 
Merrill Hale, Hillsgrove, R.1...........05. Cont. 40 1081 br.; 100 hr. 695 Jesse Jones, Municipal Airport, Lancaster, Pa. RNF Warner 125 700 hr 20 hr. 1500 
Virginia Cub Distributors, Box 211, Farmville, Plow City Flying Service, Municipal Airport, 

ike cb bbodevisedivnceinesinn Cont. 40 500 hr. Just 670 I hg ced oc unecenkosmndne RNF Warner 125 879 hr. 1450 
Lynchburg Air Transport & Sales, Preston Lone Aviation Corp., Port Columbus, Colum- 

Glenn Airport, Lynchburg, Va.......... ‘38 Cont. 40 415 hr. Never 650 i Ce Sib benkinciedaheeeeaeia te INF Kinner 125 | 575 hr 1350 
Cedar Rapids Airways, Inc., Box 183, Cedar Conn. Flyers, Inc., Bethany Airport, Bethany, 

Rapides, lowGecceccccccccccvcccccccce Cont. 40 1006 hr.) Just 650 COON sc. vce rcescsrevvesseces sos RNF Warner 125 580 hr. 200 hr.) 1300 
Springfield Avia. Co., Munic. Arpt.,Sprgfid.Jil. Cont. A-40-4, 375 hr. None 650 Leeward Aviation, Vandergraft Airport, New 
J. L. Wells, 106 W. Main, Avon Park, Fla... Cont. 40 690 hr.| 100 hr. 650 A: Dilis. 0:0:0:46:6:5690060 004600664 vic Cont. 210 800 hr. 180 hr. 1295 
E. H. Brockenbrough, Munic. Arpt., Charlotte, | Pierce Flying Service, Inc., Municipal Airport, 

Dh Criccbta ddicdoweesaeedetesnneeses A Cont. 40 550 hr.. 520 hr. 600 PE, Wes Gb. ccc ccaccesennsceesess RNF Warner125 902 hr. 287 hr. 1250 
Air Activities, Inc., Municipal Airport, Houston, J. C. Gendron, 220 E. Coolidge, tronwood, 

ne ee eee Lyc. 50 1500 hr. 500 hr. 550 DCG OR soc cccccccccccceccscccccese RNF Warner 125 1100 hr. 300 hr. 975 
Canton Aviation Co., Martin Field, Canton, O. Cont. 40 420 hr. 30hr. 525 Arthur J. Davis, Box 446, E. Lansing, Mich. RNF Warner 125 500 hr. None 900 
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He Stands for 
SAFETY and 
FREEDOM 


Every time you see the Minute Man 
—emblem of America arming for 
defense—think how good it is to 
live in the land where there still is 
liberty to defend. 
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RATE: 8 PER WORD FIRST 15 WORDS $1.00 
— » f > INVENTORS: Foresighted manufacturers already “HANGAR Tales,’’ those tall tales spun by Avi- 
AIRPLANES—SALE OR TRADE planning post-war sale of new non-military prod- ators throughout the world. Aviation songs, 
= — icts. If you have a useful invention, patented or poems, etc. Entertain your friends. $.75. Ques- 
Aeronca unpatented, write Chartered Institute of American tion-Air System, Kilgore, Texas. 
SACRIFICE: Flying Operations Prohibited for Inventors, Dept. 119, Washington, D. C ‘‘LOG Books (Pilot’s)’’ Pocket size. New h.p rat- 
Duration. 1941 Aeronca Super Chief, Lycoming PATENTS: Low Cost. Book and advice free. L. ing, X.C., instrument, etc., spaces. Page totals 
65, 215 Hours, Licensed to August, 1942, Compass, F. Randolph, Dept. 372, Washington, D. C. Durable Prestboard binding. 50c each, 25¢ by the 
Flight-time Recorder, $1650 Bellingham Flying hundred. Question-Air System, Kilgore, Texas 
Club, 305 Bellingham Nat'l Bank Bldg., Belling BOOKS 
ham, Washington. 2 HELP WANTED 
1936 Deluxe Aeronca C3 Motor overhauled, re COMMERCIAI nd Private Pilot New typical 
: : 4 AL an vat ts. . pica -WOINTE 7 18. - . adi 
licensed to January, 1943. Best offer. Harold {ultiple Choice examination ave included ib ENGINEER familiar with aircraft power plant 
Larson, Rt. 3, Box 776, Tacoma, Wash Aeronautical Training’ “just publi aad aly design, fabrication and testing and capable of 
— a : = - ACTON ‘ alning “ ows So composing, editing and preparing technical reports, 
a” Bri a = ane oe ( Rd prs ohits I oo v ; a Calif ee ee bulletins and manuals relating to this art. Apply 
$600 C Cash “Waiter Tubb haat aka conae ome porktan Airport, van we, <8 : by letter to Installation Department. Applications 
wy. Lasn. . Mic , sal -s¢ Mlcene GROUND Instructors At last, what you have not solicited from persons now employed in air- 
Interstate Cadet needed. These three books prepare you for all craft manufacturing industry. Pratt & Whitney 
INTERSTATE Cadet 8A, Cont 5 tir 29 hr ratings Ground Instructor’’ a basic text. $3.00 Aircraft, East Hartford, Connecticut. 
b tRSTs ¢ Cade A, Cont. 65, ne 32 $ . tor Rat ‘ . -e@ 7 r ANE I — = WINER > Tr 
Price $1500.00. H. T. Riley, Lancaster, Calif “Ground Instructor Rating,”’ all in multiple choice = AIRPLANE POWER PLANT ENGINEER familiar 
ee a ete = fort necessary to prepare you for the govern- with mock up practice. Attractive position open 
INTERSTATE Cadet 8A, Cont. 65, time 611 hrs ment test, $3.00 Air Navigation Note Book to experienced applicant interested in pursuing 
Overhauled at «* a Price $1300.00. H. T with Dept. of Commerce Navigation Plotter De- this form of power plant design development and 
Rile _ Calif ea — 5 $4.00. Quiz System, Metropolitan Airport, control for an experimental powerplant design 
Piper an Nuys, Calif hale WS group. Applications not solicited from persons 
5 a a a : i i PILOTS Meteorology New text by Lt. Comdr now employed in aircraft manufacturing industry. 
ar aa tj tnell at mma. * 7 te Halpine; an important book for pilot or Instruc- Apply by letter to Installation Department. Pratt 
Leon od Daumes ‘Can b ll "Mit sil tor. Only $3.00 postpaid or C.0.D. Quiz System & Whitney Aircraft, East Hartford, Connecticut. 
zeonarc auman, ampbell, int . , . aT . . — ~ maT — — 7 > 
- . L Metropolitan Airport, Van Nuys, Calif AIRCRAFT ENGINE POWER ANALYST. Must 





1938 J-3-C40 Cub Sport trainer, 642 hours 


teerable tailwheel, comy nsed t = be thoroughly familiar with engine characteris- 
steerable ts el, compass ensed to . 


S. Coast ar Geodetic Navigation Computer - ; 
ast and Geodetic ete gr wor nem gg tics with all forms of supercharging and under 












































1942. No time since 100 hour Kk. A-1 cond on aa oe Fue eg bce Mt all altitude conditions. Aeronautical engineering 
tion. $550. Lawrence M. Kirgiss, Bird Island ‘ be ' “Y 224 Fowss C: Pe —— o — education desired but not essential if experience 
Minn. a _ AIEDOTS, FOR NaS, gained as result of altitude chamber testing. Ap- 
PIPER J3 Trainer, Franklin 65, Brakes, Steerable AIRCRAFT Hydraulic Systems — Attention, stu- plications not solicited from persons now employed 
Tailwheel, compass, muffler, heater, original own dents, mechanics, engineers, draftsmen: complete in aircraft manufacturing industry. Apply by 
er, 275 hours.—C. E. Roberts, Cottage Grove, Ore- information on design, testing and maintenance of letter to Installation Department. Pratt & Whit- 
gon commercial and military hydraulic installations. A ney Aircraft, East Hartford, Connecticut. 
PIPER Cruiser, Continental 75, bought July, 1941 specialized branch of aeronautics for you to get ENGINEER Familiar with Automotive or Pref- 
Muffler, brakes, starter, lights, NC38583 74 into now for only $2.50. Aircraft Specialties, 134 erably Aircraft fuel systems to work on aircraft 
hours. $1800.00 cash. Dr. H. W. Wood, St S. Waller Ave., Chicago, Illinois. —_ powerplant installation problems. Applications 
Cloud, Minnesota QUALIFY as Airplane & Engine Mechanic. 1941 not solicited from persons now employed in air- 
a, — texts prepare you for A & E rating (license) craft manufacturing industry. Apply by letter to 
Stinson exam. Covers all phases required mechanical Installation Department. Pratt & Whitney Air- 
STINSON 105 80 Cont. 370 Hrs. A-1 Condition work, diagrams and latest Civil Air Regulations. craft, East Hartford, Conn. 
New August, 1940. Licensed until August, 1942 Author holds A & E Certificate plus Aeronautical PILOT and cameraman qualified to execute ver- 
Two-way radio. No time since complete major Engineering Degree. Aircraft text $1.25, Engine tical air mapping AAA contracts. Woltz Studios, 
Sacrifice $2000 or will trade for 41 Sedan. Fred text $1.25. Combination $2.00. Postpaid or C.0O.D. 420 9th Street, Des Moines, Iowa. 
Eaton, 271 Seventh St., San Francisco Flight Press, Box 101-A, Edwardsville, Ill 
STINSON Voyager 90 Franklin. 40 Hours. Radio, BE an Airplane & Engine Mechanic. New book SITUATION WANTED 
many extras. Cash, $3775. Tom Purvis, Mattoon, Plane Facts’’ prepares you for test. Only $1.75 . - 2 -_ 
Illinois. ‘Phone 33 postpaid. Merritt Wells Pub. Co., Roseland, N. J COMMERCIAL Pilot—Instrument rating—675 H.P 
ie ana tac - ve . _ rating—married. 26 years old, wants position bad- 
Taylorcraft RADIO-PHONE 3rd class test questions. Actual ly John F. Brumfield, 1138% 15th St., Santa 
1940 Taylorcraft Deluxe, Lycoming 65—Dual igt test questions with answers. Only 50c. Merritt Monica, California - 
tion, brakes, steerablé tail wheel, « pass, n & We lls Pub. Co » Roseland N a = Se 
carb heaters, new windshield, lion black AERONAUTICAL Training fully covers latest pri- INSTRUCTION 
Excellent condition 650 hrs. Total Sacrifice vate & commercial tests. Recommended best for <paai aa ° . P 
$995. Cash. No trades. John Morrison, 316 8 test. Latest edition only $3.00 prepaid or C.0.D EXCELLENT Drafting Course $2 Complete! High- 
Center St., Newtonfalls, Ohio. Phone 49RED Merritt Wells Pub. Co Roseland, N. J ly Recommended. Inquire Giles, Dept. A-3, 1326 
VLATION Career t t 7) Slew manual Myers, Burbank, Calif 
AVIATION SUPPLIES money saving tips, ideas, free flying (not army), MACHINISTS and Tool Makers urgently needed 
ete. Only 50c. Merritt Wells Pub. Co., Roseland, in aviation. If interested in learning these trades, 
AVIATION radio receivers—Fam¢e 1 Carl N. J write Krause Engineering Co., 264 Hanna Bldg., 
son 501 for beams, traffic control, 6% Cleveland, Ohio 





PRIVATE Pilot’s Aid, 1942 Enlarged Edition 


ther v 10 ae DS 
pounds. New Instructor to student inter-plane CORRESPONDENCE courses and educational 





, st ov 300 mu »-choice . sag , ¢ r 
communication. List $40. WI hey last, it ee ee we. ke apres : oo nly names ol peo tt books, slightly used. Sold. Rented. Exchanged 
cluding headphones and batteries, $25. Bud Sl Na mart a M al : si 4 C 7 R N; : yg th a ‘ = t d All subjects. Satisfaction guaranteed. Cash paid 

: steorolog avigatic ob- - 
cum Radio, Roscommon, Michigan OVIGESION, SESLOOTOlOS A.B. SSVGEOn prow for used courses. Complete details and bargain 


- - lems, diagrams, solutions given New Lapse 
WHOLESALE : New Factory Stocks—Our Specials Rates. Load factors with solutions. Test your- 
6:00x6 Non-skid, 7:00x4, 8:00x4 Smooth 2-pl 

$8.75, 4-ply, $10.75, Tubes $3.25 Few 7 :00x5 


catalog free. Write Nelson Company, 500 Sher- 
. - é Jept. D-237, Chicag 

self: $1.00. Question-Air System, Kilgore, Texas. — os. > : ee : 

AVIATION Cadet Preparatory Course for new 






































8 :00x5 and General 24” Streamline $15.00 We COMMERCIAL Pilot’s Aid,’’ 1942 Enlarged Ed- Army Air Crew qualifying examination. $25 com- 
carry in stock 6:50x10, 7 :50x10, 8:50x10 Regulars ition 00 multiple-choice questions with correct plete. Home study Correction service included 
8”-10” Smooth Contour. Specify 4-6 ply answer key on C.A.R., Navigation, Meteorology, Captain A. T. Bell, U. S. Army, retired, 119 
wheels 18x8-3, 22x10-4, 25x1l-4 Goodyears Airplanes, Engines. Off-course, Alternate prob- Franklin Blvd., Merrick, N. Y. 
Solid Tailwheel, $1.65. Lowest pric mmediate lems diagrammed, solutions given New Lapse 
deliveries, New reliable Tires, ers. Bob Rates. Load factors with solutions. Test your- MISCELLANEOUS 
Trader Aero Supply, Municipal ort. Pitts self; grade yourself $1.50. Question-Air Sys- 
burgh, Penna. 24 Hr. Service tem, Kilgore, Texas a ae ; PHOTOGRAPHS of Lightning,”’ ‘“‘Spitfire,”’ ‘Sky 
: > - ; FLIGHT Instructor’s <Aid,’’ Enlarged Edition. rocket”’ and catalogue of latest Allied and Enemy 
Ss » 50e t catior he , FE : gf > . 
rule with 6 eeaien onaaniiis ” : tion Methods, answer key complete with load fac- ply, Box 195, Toronto, Canada ? oe Aes 
instruction book ’ Postpaid. . = tors, solution given. $1.00. Question-Air System, GENUINE airline insignia sticker for car, hobby 
, = nore Ride Kilgore, Texas 3 different, 20c 4"x7" felt American airline 
W. 6e, Now "York pennant for car radio aerial, grill, 20c. Black 
Try; 7 | <S GROUND Instructor’s Aid,’’ New 1942 Enlarged ea a, ee eee ree . 
*ASS P actors tegional, Sectional } - “ ‘ “ x end 5 g > 
E aE ines aeenen are de inf a rs 1 - Edition 1000 multiple-choice questions, answer burn Aircraft, 637 Kendall, Burlington, Wisconsin 
rote cation’ Sathed n ped hen rh key on C.A.R. (with n regulations) ; Naviga- COMIC Ink Caricature. Send Photo, $1.00.° State 
tached Ps Guesthouse System. Kil aan Foxes ion (Off-course, altern: wind determination Hobbies, Service Rank. D. Bruner, 526 No, 14th 
——_— ——— problems ; diagrams, solutions given) ; Meteorology Lincoln, Nebr ; ; es 
RADIO Ruler’, Bectional, Regional, D acaten new lapse rates, millibar_ conversions, tricky PHONOGRAPH Records. Recordings 10c.  Cata 
Radio Station, call letters, frequency, rument juestions) ; Airplanes (load factors solved, etc.) ; logue free. Paramount, RA-358 East Market, Wil 
problems plotted face of rule. 60c. Question-Air Engines (firing order, cam-crank shaft ratio, etc.) kes-Barre, Pennsylvania 
System, Kilgore, Texas New ci chte fest-yourse Dxe Q sheets a 
: = ve —, 7 , ‘ sa a — pt GENUINE U. 8S. Army parachute canopies, 24 foot 
_— = : 1 on liameter (less risers), only $7.50 each, soiled 
Tu oh who desire more coverage Cr ate > an- . ba , J ° oe 
PATENTS who desire more coverage +, Complete, with exten SJightly soiled, $9.95, fine condition, $12.95. Nice 
VEN er ssaiaiel to Air Systen "Kilgore, Texas PP for curtains, ornamentation drapes, interior dec 
INVENTORS : Unpatented inventions now salable —. a Ms =o : oration or mufflers. Gives authentic air to avia 
with positive safeguards under patent laws. New RADIOTELEPHONE Operator's Aid,’’ the 60 tion dens when hung from ceiling. Quantity lin 
—— ye es ge details on Amer ctual questions with answers. Necessary C. P. ited. Act quick! Karl Ort, Dept. PA, York, Pa 
v ate oration, Dept. 25, shingtor q 2 £ s 2 : g “ants ¢ — = 
_ atents Corpora 2 g T Z R. ( ‘an - oma = ~——e ge and AIRLINE Baggage Stickers, new Hobby, 10 differ 
—— - elomaggg — = duestion-Alr System, ent, 25c; 25 different, $1.00 Selection on ap 
‘“‘PATENT-PARTICULARS” and blanks free. Ster Kilgore, Texas proval and free packet for 2 references and 1x 
ling Buck, A-Hotel Plaza, Washington, D. ¢ Gov HOW to Fly for $1.50 per hour. Complete book stamps. Evans K. Smith, 41 East 42nd St., Dept 






ernment-Registered Patent Attorney 34 years $.75. Question-Air System, Kilgore, Texas. PA, New York 
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WANTED—MISCELLANEOUS 





CASH in on your Aviation Ideas! National, rep- 
utable organization will manufacture and market 
additional worthwhile lines of aviation parts, gad- 
gets, instruments, accessories, etc., whether pat- 
ented or not. Exclusive selling rights, outright 
yurchase, or royalty basis, whichever you prefer 
Write full ° meme for quick action. Box B, 
% FLYIN 


SiNTED: Solutions and answers to the questions 
contained in the back of the book—Simple Aero- 
dynamics by Carter Will pay good price for 
Gordon Munro, P. O. R. R. No. 1, Water- 
Ont 
NEW YORKER seeking student or private pilot as 
partner in purchase of new or second-hand light 
plane Call Esplanade 6-3328. 


these 


loo, 


CASH for your tires: Will buy airplane and auto- 
mobile tires Also propellers—New or used. 
Trader, Municipal Airport, Pittsburgh, Penna. 





PROPELLERS 





PROPELLERS for 
tors, ete. Approved 


aircraft, sleds, boats, dehydra- 
wood propeller repairing, Cat- 
alog 10c Banks Propeller Co., R.F.D. 7, Ft. 
Worth, Texas tepair Station 1244. 

AIRCRAFT Propellers and tires all sizes. Opera- 
tors write, wire tush service. Bob Trader Aero 
Supply, Pittsburgh Municipal Airport, Pittsburgh, 
Pa 





Reply to Box Numbers 
c/o Fryinc, 540 N. Michigan 
Ave., Chicago. This does not ap- 
ply to Box Numbers where city 
and state are shown. 











ee 
(Continued from page 106) 

as many travelers, and at 3,000, half as 
many as at 2,000. Computing the several 
hundred collections made around Tallu- 
lah, it has been found that in a column 
of air one mile square there is an ap- 
proximate average of 25,000,000 insects 
under all conditions at all times of the 
year. The lowest ebb is 12,000,000 in 
January and the highest in May, when 
there are 36,000,000 insects per square 
mile of air. The pink bollworm moth, 
which had been marked as a weak flyer 
with a tendency to stay grounded, has 
been discovered by airplane catchers to 
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FLYING 


be lurking 3,000 feet above ground. 

All of these findings have a most im- 
portant relation to many of the prob- 
lems of insect repression or control. 
There is no doubt that the use of air- 
planes has thrown an entirely different 
light on the manner and method of travel 
of many insects species and the spread 
of infestations. 

The entomologists now hope to make 
collecting flights along the Gulf Coast. 
It is known that moths migrate each 
season from countries to the south, and 
it is expected that the air traps will be 
able to swoop down upon them and learn 
the source of their infestations and the 
routes taken. In this way too, important 
records can be made of other tropical 
economic insects, such as the pink boll- 
worm moth, the Mexican and Mediter- 
ranean fruitflies and the cotton leaf worm 
moth. 

There is one phase of bug catching by 
airplanes not lauded by science. This 
concerns the carrying of injurious insects 
and plants from foreign countries and 
Hawaii. Insects find shelter in the cock- 
pit, fuselage or cabin of an airplane. 
Beetles, carabids and staphylinids are 
always found, and leafhoppers are com- 
mon stowaways. It is noteworthy that 
in 3,150 airplanes arriving from foreign 
countries and Hawaii there were 916 in- 
terceptions of prohibited plant materials 
and insects. Quarantine stations at our 
international airports have taken an ac- 
tive interest in this menace and, accord- 
ing to reports, have the situation well in 
hand. 

END 
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20). Shortly thereafter an airmail-special 
arrived containing a hot new article on 
the CAP; it was one of the articles we'd 
hopefully scheduled for this issue, but 
which didn’t develop into its finished 
form until it was just too late to start 
tearing things up. Yesterday? Well, we 
had the story of Plexiglas all ready to 
run—type set, captions written, proofs 
out. Then a long distance phone call in- 
formed us that the story would be incom- 
plete without important additional ma- 
terial which couldn’t be supplied us until 
the deadline had passed. So out came 
the article, another was substituted with- 
in an hour, and the mad rush pro- 
ceeded. 
* ” * 
Oh, for a nice quiet factory! 
Max KaraNnT. 
END 


Dawn-to-Dusk Training 
RAINING at all Embry-Riddle aviation 
schools has been pushed ahead on an 

emergency basis with a dawn-to-dusk 
program at the flying fields to assist in 
speeding the nation’s war effort. 

John Paul Riddle, president, said that 
training was being rushed to advance 
schedules set by the American and Brit- 
ish governments and that ships will re- 
main in the air so long as there is light 
to fly. 
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with Dept. of 
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Final Instructions Before 
Taking-Off 


Step Ahead in Aviation with These Up-to-Date Books 


Pilots’ and Mechanics’ 
Aircraft Instrument Manual 


By Flight Lieutenant G. C. De Baud 


in Charge of R. C 
rmerly Chief Instruc- 
ls of Aircraft In- 





500 Pages, 320 Illustrations, $4.50 





HIS last-word manual presents in a clear, 

organized manner, haps hings that are 1m- 
portant for you to know about flight navigation, 
and engine instruments, without confusing you with overwhelm- 
ing, specialized detail. It equips the pilot and flying student with a 
complete understanding of how each instrument operates, its pos- 
sible errors, and how it performs during actual flight. It is espe- 
cially useful in preparing for the various government rating tests. 





HE groundman and mechanic will fine tl is book steps them far 

ahead in their work of installation, calibration, repair, trouble- 
shooting, and maintenance of instruments. ‘Tt may be used con- 
stantly as a working reference, and is of invaluable help in getting 
ready for the mechanics’ license and rating tests. 

Th ; ; ] 1 Fiscel sV1y 

The material is presented so clearly, and is so profusely illus- 
trated with photographs, working charts, and diagrams, that even 
the beginner will have no trouble in grasping its explanations. 
INCLUDES FULL RANGE OF SUBJECTS: Oil Pressure Gauge. Air 
Thermometer. Engine Thermometer. Oil, Air, and Carburetor Gauges. 
Combination Gauge Unit. Suction Gauge. Fuel Pressure Cauge. Accel- 
erometer. Cylinder Temperature Indicator. Aero Mixture Indicator. 
Centrifugal and Electric Tachometers. Manifold Pressure Gauge. 
Autosyn Instruments. Fuel Quantity Gauge. ( lock. Air-Speed Instru- 
ments. Turn and Bank, Rate of Climb Instruments. Altimeter. Radio 
Altimeter. Compass. Artificial Horizon. Directional Gyro. Automatic 
Pilot. Position Indicator. Octant. Sextant. Drift Indicator. Oxygen 
Regulator. Shock Mounting. Link Trainer. RadiumgPainting. 1-2-: 
Blind Flying System. 
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AIR PILOTING 


Manual of Flight Instruction 


By Virgil Simmons 


Director of Training, Civil Flight School, Spartan School 
f Aeronautics; formerly Flying Instructor at Boeing, 
and in U. S. Army and Navy Air Services 


750 Pages, 160 Illustrations, $4.00 


HE revised edition of this famous flight 

manual covers detailed descriptions and il- 
lustrations of fundamental training maneuvers 
now being used by the Army, the Navy, and the R. A. F. groups 
in the United States. Into it a famous flying instructor has put 
his own years of teaching experience and the best methods he has 
been able to gather from the most up-to-date flight training 
practice in both military and civil services. If you are a beginner, 
you should read it before you even get into an airplane. The most 
experienced pilot will find it filled with new points and sugges- 
tions of vital value for getting advanced ratings or attaining 
greater skill in precision flying—the mark of the expert pilot. 





IR PILOTING brings you the information you need, organ- 

ized into one compact, inexpensive manual. The flight test 
maneuvers are completely analyzed and explained, with clarify- 
ing diagrams, fine points of the technique of execution clearly 
shown, faults to avoid pointed out, and ways to correct these 
faults indicated. Book also contains over 1,000 examination 
questions from latest examinations, with answers accepted as 
correct by the examiners. In short, Air Piloting supplies a de- 
tailed, step-by-step system of instruction from first flight on to 
instrument flying. 
CHAPTERS: Pilot Ratings. Airplane and Controls. Preliminary In- 
struction. Intermediate faneuvers. Advanced Maneuvers. The 
Private Pilot. The Commercial Pilot. Cross-Country Flying. Airways 


Radio. Instrument Flying and Rating. The Flight Instructor. Civil 
Air Regulations. Meteorology. Aerial Navigation. Seaplane Flying. 





Simple Aerodynamics 
and the Airplane 


Introduction to Aeronautical Engineering 
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Pilots’ and Mechanics’ Aircraft 
Instrument Manual, De Baud 


Air Piloting, Simmons 4.00 
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Address of Above , 
* Outside coineusas U. S. remit with order at i 
above prices plus 25c¢ per book for shipping. 


By Colonel C. 
Formerly Professor at U. S. M. A., 
510 Pages, 300 Illustrations, $4.50 
A CLEAR explanation of the fundamental 
aerodynamics involved in the design and 
operation of the airplane is provided by this 


In scope, it ranges from air flow and the production 
maneuverability, and performance of airplane. 


C. Carter 


West Point 
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THE RONALD PRESS COMPANY, Publishers 
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Seem WILL POWER THE TONNAGE OF THE OR 


FIRST CLASS | 
POSTAGE 





‘overnight to all America... 
Wan early and important step toward the 


| tonnage air transport of tomorrow. More ships, bigger 
| ships will follow, crossing present barriers of time and 
distance to establish the new freight and passenger 
routes of the world. Like the largest aircraft of the 


past and present, they will be powered by Wright. 
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DESIGN fr Daring 


An airplane so fast it nears the speed of 
sound, so maneuverable in battle it out- 


points and outflies its enemies. 


Lockheed builds such a pilot-inspiring 
fighter...the “Lightning” Interceptor 
Pursuit... builds it for the U.S. Army 
and the R.A.F....a design for daring con 
ceivedand built by free Americans—flown 
now by free fighters for all democracy 


LOOK TO Lothh 


Lo 


It isa plane second to none...a fighter 
universally called the world’s fastest ...a 
Lockheed worthy of the important part 
it is playing in the powerful air force of 
the United Nations...an air force that 
America now builds to win world air su- 


premacy, key to victory in modern war. 


eee for Protection today 


and Progress tomorrow 
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